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.4.

DENTAL DIAMOND ROTARY INSTRUMENTS

Test and Evaluation

INTRODUCTION

On 4 August 1977, the U.S. Air Force Dental Investigation Service was
tasked with Project 78-2, Test apd Evaluation of Dental Diamond Rotary Instru-
ments, by the Office of the USAF Assistant Surgeon General for Dental
Services. The purpose of the project was to identify those diamond instru-
ments of suitable quality for purchase by the dental departments of the uni-
formed services.

The basis for the test methods of this project was the proposed American
Dental Association (ADA) specification for Dental Diamond Rotary Instru-
ments. These proposed test methods were followed as closely as possible; how-
ever, some modifications were made to meet the specific needs of the U.S. Air
Force Dental Service. Most of the equipment for the tests was commercially
available. By use of minimal especially designed equipment, the tests can
easily be repeated in other laboratories.

This report describes the test methods, used for this evaluation and the
". resulting data. The "Conclusions" section gives the final results of the test

and evaluation, and provides a comparison of the diamond instruments tested.

TEST METHODS AND EQUIPMENT

Dimensions

The proposed ADA specification has an eight-digit code for the identifi-
. cation of various sizes and shapes of diamond instruments. Since these codes

have not been implemented and the different manufacturers have their
individual shapes, sizes, and identification systems for instruments, the test
samples for this study were based on the diamond instruments most used by the
military dentists.

.1, The nine-diamond instrument types that were carried on the federal stock
table formed the test sample. Listed in Table 1 are these instruments and the
specified dimensions to be met by the manufacturers.

Each diamond instrument was measured, to the nearest 0.001 mm, under a
Gaertner 30X Toolmaker's Microscope (Figs. 1 and 2). The dimensions measured
were: small head diameter, large head diameter, head length, overall length,
shank diameter, and head angle.

EDITOR'S NOTE: For the convenience of the reader, all figures and tables have
been grouped at the close of the text.
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The actual diamond grit was not measured during this study. The grit
range for the samples was based on the manufacturer's supplied grit, according
to Table 2.

Construction

The criterion for the materials to be used in the construction of the
diamond instruments was for these abrasive and metal materials to be suitable
for the intended use. The abrasive was to have even distribution, and the
binder matrix was to have minimal extension over the cutting surfaces of the
diamonds.

The proposed ADA specification called for visual inspection under a
5X to 8X microscope. In this study, the inspection was performed under a 30X
microscope. Each sample was examined for material suitability, diamond dis-
tribution, and matrix extension.

Shank Roughness

The proposed ADA specification sets a shank roughness limit of 20 pin
over a 5-mm cutoff length in the longitudinal direction of the straight por-
tion of the shank. Shank roughness in this study was tested by the equipment
listed in Table 3.

The diamond instrument samples were placed in a custom-made holder, and
the motor drive stroked the chisel stylus probe in a longitudinal direction
along 5 mm of the straight portion of the shank (Fig. 3). The roughness in
microinches was displayed on the digital readout. After three consistent
roughnesses were read for the sample, a recording of the roughness was made by
the digital printout. The shank roughness test equipment setup is shown in
Figure 4.

Concentricity

To test the concentricity of the diamond instruments, the axial and
radial runout of the head and neck of the samples were measured. Before
the runout was measured, the samples were subjected to a run-in period. The
instruments were placed in a Levin #16 or #23 collet which was mounted in a
custom-designed chuck holder (Fig. 5).

A Bodine Electric Co. NSY-54 Fractional Horsepower Motor (Fig. 6) was
used to rotate the diamond instruments, hysteresis-synchronously, at
3800 rpm. A 2-1/4" x 2-1/4" x 1/4" glass plate (Knoop Hardness-530) was then
held against the diamond instruments under a 1-lb (454 g) load, and the
samples were allowed to cut for 15 sec (Fig. 7). Details of this test set-up
are shown in Figures 8 and 9.

After the run-in, the diamond instruments were rotated in a V-block under
a 30X toolmaker's microscope. Friction grip samples had 3/8 in. of the shank

6''" 6
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* resting in the V, and straight handpiece samples had 1-3/8 in. in the V.
. These depths are representative of the length of shank that is inserted into a

handpiece.

Radial runout of the head and neck were measured as the difference
between the highest and lowest distance readings of a line, parallel to the
axis of rotation, that is tangential to a point on the sample during one com-

. plete revolution of the instrument (Fig. 10).

Axial runout of the head was measured as the difference between the high-
est and lowest distance readings of a line perpendicular to the axis of
rotation that is tangent to a point on the sample during one complete revolu-
tion of the instrument (Fig. 11).

The proposed ADA specification lists a runout limit of 0.003 in.
(0.076 m) for instruments with a head diameter of 0.5 in. (12.7 mm), and
0.006 in. (0.152 mm) for instruments with a head diameter greater than

• .0.5 in. For this study, however, the old ADA standard of 0.002-in. (0.051-mm)
runout was used as the upper limit.

Durability

The testing apparatus for durability was the same as that used in the

concentricity test run-in. Again, glass plates were used for cutting.
For this test, however, four 15-sec cutting periods were used with a 30-sec
cooling period between each cut. A 3-lb (1362-g) load and 3800-rpm speed
were used to accelerate instrument breakdown.

While this test was being designed, we noted that the sample instruments
became clogged with glass particles. Therefore, the coolant air and water
lines were salvaged from a discarded handpiece, and a minicoolant system was
fabricated for the test (Fig. 12). During the durability test, an air flow of
50 liters/min at 30 psi was used to remove the glass particles and to aid in
cooling the diamond instruments.

After the cutting had been completed, the samples were examined under a
30X microscope to evaluate how well the matrix material was able to firmly
hold the diamond particles. A diamond instrument failed the durability test
if more than 25% of the diamond particles were lost, or if excessive matrix
peeling occurred. A sample also failed if it broke during the test.

Corrosion

The proposed ADA specification called for boiling the diamond instruments
in distilled water, and then noting any corrosion after 24 hrs. In this
study, the instruments were tested more along the lines of use in Air Force
dental clinics. Since most Air Force installations are now using MDT Harvey
Chemiclaves for sterilization, these units were used for the corrosion test.

After being cleaned with denatured alcohol, the diamond instruments were
processed through 10 cycles of a Chemiclave 5000. After each cycle, the

7



samples were examined under a 40X microscope for corrosion. A diamond instru-
ment failed the corrosion test if more than 5% of the total instrument--or 2%
of the head--showed corrosion.

The samples were then processed through 10 cycles in an AMSCO Medallion
Autoclave to examine any increase that might occur from steam sterilization.
Again, the diamond instruments were examined under a 40X microscope after each
cycle.

Cutting Efficiency

The cutting efficiency test is not a part of the proposed ADA specifica-
tion. The test was designed to show which diamond instruments could cut most
efficiently and have the least loss of cutting ability over an extended period
of use. The equipment was the same as that used for the concentricity test
run-in and durability test.

Several practice runs were made to establish the length of cutting time
for this test. Times of less than one minute did not show a consistent
decrease in cutting ability. Two minutes was established as the time long
enough to allow a decrease in cutting ability, and short enough to prevent the
diamond instruments from cutting entirely through the glass plates. The dia-
mond instruments were rotated at 3800 rpm, and were used to cut glass plates
for five 2-min periods under a 3-lb (1362-g) load. The depth of cut was
measured under a 30X microscope after each 2-min cut.

Also noted, in the practice runs, was the fact that air alone could not
sufficiently clean and cool the diamond instruments during the 2-min cuts.
Therefore, a spray of water (at 20 ml/min) and air (at 50 liters/min at
30 psi) were used during the cutting efficiency test.

EVALUATION OF DATA

Twenty-four diamond instrument manufacturers were contacted concerning
the plans to test and evaluate samples in this study. Fourteen manufacturers
responded with 5 samples of each of the 9 shapes that were tested. Since
no standard code exists for the identification of shapes and sizes of diamond
instruments, each manufacturer was allowed to provide their instruments that
most closely matched the specifications for the 9 shapes.

Some of the graphs used in this evaluation represent a manufacturer by a
letter, instead of by name. Listed in Table 4 (etc.) are the participating
manufacturers, their designation for their samples, and the corresponding let-
ter used to identify their samples in the evaluation.

Dimensions

Tabulated in Appendix A are the dimension measurements of the diamond
instruments. Of the 600 samples tested, only 12 met all of the dimensions

8
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specified for the diamond shapes used in this study. Therefore, to compare
how well the manufacturers could comply with specifications, the shank diame-
ters (SD) were used to check compliance with the standard ADA specifications
for SD.

A friction grip (FG) instrument was considered to have failed the test if
, its SD did not fall between 1.59 and 1.60 mm. A straight handpiece (SH)

instrument failed if it was not between 2.334 and 2.350 mm. Shown in Fig-
ure 13 are the average SDs of the FG instruments and, in Figure 14, the aver-
age SH diameters of all samples submitted by a manufacturer. Those manufac-
turers with no SH diameter either did not submit a type 5a sample (F,G,I,J)--
or their 5a sample had an FG shank (B,C,K), in which case the sample was aver-
aged with the other FG instruments.

While the majority of the SD averages fell within the specifications,
several individual specimens did not meet the standard size. Given in Table 5
is the total number of the respective specimens failing this test.

Construction

The results of the construction evaluation test are tabulated in Appen-
dix B. All samples submitted were made of material suitable for its intended
use; therefore, only the diamond distribution and matrix extension are listed
in the Appendix.

This test was failed by 117 instruments: 91, with overextension of the
binder matrix; 12, with an uneven distribution of diamonds; and 14, with both
uneven distribution and overextension. The number of specimens that failed
the construction test are given in Table 6. Examples of instruments that
passed or failed this test are shown in Figure 15.

Shank Roughness

Tabulated in Appendix C are the shank roughness readings for all the
* specimens tested. Shown in Figure 16 is the average roughness of all the
" instruments of each manufacturer. Although the average roughness for all the

samples fell under the specified roughness, several individual specimens
exceeded the limit. The respective numbers of instruments failing the rough-
ness test are given in Table 7. SEM pictures of smooth and rough shanks are
shown in Figure 17.

Concentricity

Appendix D contains the radial and axial runouts of the sample instru-
ments. Shown in Figure 18 is the average runout for all the samples of each
manufacturer. While the average for each manufacturer did not exceed the
specified limits of radial and axial runout, several instruments did fail; and
these are listed in Table 8.

9
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Durability

Tabulated in Appendix E are the durability test data. Listed in Table 9
is the respective number of durability failures for each manufacturer. Exam-
ples of durability test failures are shown in Figure 19.

Corrosion

Tabulated in Appendix F are the data from the corrosion test. Listed in
Table 10 are the number of instruments that exceeded 5% corrosion after 10
cycles in a Chemiclave sterilizer; and, in Table 11, the number of failures
after 10 cycles in an Autoclave sterilizer. Examples of corrosion under scan-
ning electromicroscope (SEM) are shown in Figure 20.

Cutting Efficiency

Presented in Appendix G are the cutting efficiency test data. Examples
of the cuts on glass plates are shown in Figure 21. Given in Table 12 is
a comparison of the total depth of cut over the 10 min of cutting.

(The Type 5a samples for Premier and Venture Technology are not consid-
ered in the comparisons because their samples were knife-edged, instead of the
specified round-wheel shape. Theref6re, their cutting exceeded the capabili-
ties of the test equipment and could not be evaluated.)

Because of the wide variety of shapes, sizes, and grits supplied as sam-
ples, the depth of cut should not be the only factor observed for the cutting
efficiency test. Another aspect of this test is how much cutting ability
remains after the 10 min of cutting. Shown in Table 13 are the respective
percentages of cutting ability remaining at the end of the cutting efficiency
test. (Types 2a and 5a are not included in the total average, because not all
manufacturers provided samples for these shapes.)

CONCLUSIONS

Listed in Table 14, by type, is the respective number of quality test
failures for each manufacturer. A comparison of the total quality test fail-
ures by type is given in Table 15. A relative quality ranking of manufactur-
ers, by type, is thus provided.

Given in Table 16 is the total number of failures of all the quality
tests by manufacturer. This overall relative quality ranking of manufacturers
is presented in Table 17.

A comparison of the sample cutting performance by type is given in
Table 18. This Table shows the total depth of cut for each manufacturer by
type. A relative performance ranking of manufacturers by type is thus pro-

: vided.
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Given in Table 19 is an overall relative ranking of manufacturers for
* performance. For this ranking, the types 2a and 5a were not included; for

not all manufacturers provided samples of these types. The total depth of cut
in this table is the average total depth of cut of all other samples of the
manufacturer.

In brief, this study provides a means of comparing the quality and per-
formance of dental diamond rotary instruments, and thus aids in the selection
of those suitable for use by the Air Force Dental Service.

U'
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Figure 3. Chisel stylus probe. <1 probe; and 2 diamond instrument)

PF

Figure 4. Shank roughness test equipment. (1 a motor drive; 2 insurfana-
lyzer; and 3 =digital printout)
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Figure 5. Custom-designed chuck holder =1; and
-~diamond instrument =2.
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Fi gure 6. Hysteresis synchronous motor (Bodine
Electric Co. NSY-54 Fractional Horse-
power Motor).
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Figure 7. Glass plate. (1I glass plate; and
2 =plate holder)
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Fi gure 10. Radial runout measurement.

----~Axial

Figure 11. Axial runout measurement.
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Fi gure 12. Coolant system.
(1I air-water spray)
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Fi gure 13. Average FG shank diameter.
(For key to letters designating manufacturers, refer
to Table 4, etc.)

24



2.368-

2.36

2.334

2.318-

2.302-

2.288 I FTT
A B C D E rF H I J K L M N

AVE. DIAMETER M AN U FA CTU R ER'S

UPPER LIMIT
---- - ----- -- LOWER LIMIT

Figure 14. Average sit shank diameter for all samples.
(For key to letters designating manufacturers, refer
to Table 4, etc.)
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Figure 16. Average shank roughness for all samples.
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ALA

Figure 17. Roughness test examples.
(1 = rough shank; and 2 =smooth
shank)
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* .Fi gure 18. Average runout for all samples.
(For key to letters designating manufacturers, refer
to Table 4, etc.)
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Figure 19. Examples of durability test failures.
(1= matrix peel; and 2= diamond loss)
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Figure 20. Corrosion test examples. (1I shank; 2 =grooves ;Itand 3 base
of head)
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Fi gure 21. Glass Plates with cuts.
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T AB L E S 1-19

EDITOR'S NOTE--Throughout these Tables, instrument types

are designated as:

la, 1b, 2a, 2b, 2c, 2d, 3a, 4a, and 5a.

For additional information on these types of in-
struments, please refer to page 34

Table 1. Specifications: Dental Diamond
Rotary Instruments

33
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TABLE 4. PARTICIPATING MANUFACTURERS AND INSTRUMENT DESIGNATIONS

I nstrument Desa nat ion

ID WNUFXCIUER la lb 2a 2b 2c 2d 3a 4a 5a

A Brasseler 601/016 6801/023 856/025 856/016 8855/012 856L/018 909/040 888/012 909/065

a Diae. 801/4 801/6 772J12 850/5 852/4 852/6 909/14 862/SF 909/014

C Jaro 8-4 5-7 774-7 769.9 770-6W1 770-12F 110 265- 111

0 Niltax 801/016 801/027 NONE 850/016 849/014 850/018 0619 0627 909/060

E Premier 120-C 135-C 780.9C 1.760.9C 799.6.5VF L770.8F 863.C 265.6.5C X-8

F Rano & Randolph 123 134 772X(9 770X9 769X9 771X9 862 260X8 NONE

G Regency R-100 R-104 T-526 T-527 T-531 T-702 614 F-903 NONE

H Repco, IBM ISP 459 1/21- 2Z 470 9I4RT IA 2HRP

I Shofu 0874 0876 0837 0832 832F 835F 0665 "O0F NONE

.J S. S. Wite 801/014 801/018 854/016 F858/014 F862/12 F859/016 909/042 F860/012 NONE

K star D4IP D7P 774-7P 771-914 771-7P 772-81F 1105P 270-7w IIIP

L Teledyneoaiaco a8 66X 2DT 1/2 DTL IOT-SF IDT-LF 2 1/2 J 1/8SAF 3 1/2 J

N Venture Technology 123 134 NONE 770.9 771.7 771.9F 862 255.5SF VD8819

N Vic Pollard 3R O 84R lOIR 61R 102R 202R 63FL HP205R
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TABL.E 5. SHANK DIAMETER FAILURES

Number of Fa IlIures*
TotalI

ID MNUFACTURER l lb 2 b 2c Id IL IL 5a Fa 11ures

A firasseler 0 0 0 0 0 0 0 0 0 0

* DIame 0 2 2 0 0 0 0 0 0 4

C Jaro 1 0 0 0 0 0 3 0 0 4

o Miltex 1 0 NA I 1 0 4 0 0 7

E Preml er 0 0 0 0 0 1 0 0 5 6

F Ramsom& Randolph 0 0 0 2 1 0 0 0 NA 3

G Regecy 2 0 0 0 0 1 0 0 NA 3

N Rep- 0 1 1 0 0 0 1 1 3 7

I Shofu 0 0 0 0 0 0 0 0 NA 0

J S. S. White 0 0 0 0 0 0 1 2 NA 3

K star 0 2 0 0 0 0 0 0 0 2

L Teledyne Densa 0 0 0 0 0 0 0 I 0 1

N Venture Technology 0 0 NA 0 0 0 0 1 5 6

N Vic Pollard 0 5 5 5 5 2 5 2 1 30

*Samples failed this test if FIG shanks did not measure between 1.60 and
= 1.59 owm, and if SH shanks did not measure between 2.350 and 2.334 nun.

NA- Manufacturer did not submit this shape for testing.

37



*- -q 7--1-~

TABLE 6. CONSTRUCTION EVALUATION TEST FAILURES

Num~ber of Falures*
TotalI
Construct ion

ID WMFACTURER 2a lb 211 2b Fa Id Ia 4 e Fiures

A flrassale I 1 0 2 D 0 6

B 01lam 0 0 0 0 1 5 0 0 0 6

C Jaro 5 5 0 0 0 0 5 0 5 20

D Niltmc 0 5 NA 0 0 0 2 1 2 10

E Premier 0 0 0 0 0 I 0 0 0 I

F RanomRandolph 0 0 0 0 I 0 0 I NA 2

G Regency 2 1 0 0 0 0 5 0 NA 8

H RepaD 5 0 0 0 0 0 2 0 3 10

I Shotu 1 2 I 0 0 0 5 2 NA 11

J S. S. White 5 3 2 0 1 3 0 2 NA 16

K star 3 0 0 I 2 0 0 0 0 6

L Teledyne Densco 1 0 0 0 0 0 0 1 0 2

" Venture Technoloy 1 1 NA 0 4 0 2 0 4 12

N Vic Pollard 5 0 0 0 1 0 1 0 0 7

* Samples failed this test if they did not have an even distribution of
diamonds, or if the binder matrix was overextended.

NA- Manufacturer did not submit this shape for testing. N
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TABLE 7. SHAWC ROWI4ESS TEST FAILURES

Numnber of Failures*
Tote I

"tigness
I D VJWFACTURER to Ib b 2 2C_ 2 . 4 5a Fa IlIures

A Brasseler 0 4 1 0 0 2 0 0 0 7

a iams 0 0 0 0 0 0 0 0 0 0

C Jaro 0 0 5 0 0 0 1 0 5 11

D Mi itax 2 0 NA 0 0 0 0 0 3 5

E Premier 0 0 0 0 0 0 2 0 4 6

F Rin&omRandlphi 3 2 1 2 0 0 0 0 NA 8

G Regency 0 1 0 0 0 0 2 0 NA3

H Repoo 0 0 0 0 0 0 0 0 0 0

I Shotu 0 0 0 0 0 0 0 0 NA 0

.1 S. S. White 0 0 1 0 3 1 4 2 NA 11

K star a 0 0 3 0 4 0 0 0 7

L Teledyne Densco 0 0 0 0 0 0 0 0 0 0

II VeetiirTechnology 0 0 NA 0 0 0 0 0 0 0

N Vic Pollard 0 0 0 1 0 0 0 1 0 2

Sam- S~es tailed this test It their shank roughness exceeded 20 microinches.

NA - Manufacturer did rat submit this shape for testing.
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TA1LE 8. CONCENTRICITY TEST FAILURES

Number of Failures*

TotalI
Concentr Icity

I NMANIUFACTIRER Is lb 2a 2b 2c 2d 3e 4a 5a Failures

A 8rasselw 0 0 0 0 0 0 0 0 0 0

a Olam 0 0 1 1 1 I I 0 0 5

C Jaro 0 0 0 5 0 1 0 0 0 6

0 MlItex 0 0 NA 2 0 0 0 0 0 2

E Premier 0 0 0 0 0 0 0 0 I I

F RainLo & Randolph 0 0 0 1 I 1 0 0 NA 3

G Regency 2 0 0 0 I 0 0 0 NA 3

,Rep o 0 0 1 0 0 0 2 0 1 4

I Shofu 0 0 0 0 0 0 0 0 NA 0

J S.S. White 1 0 1 2 3 2 0 0 NA 9

K Sta 0 0 0 0 0 0 0 0 0 0

L Teledyne Densco 0 0 0 0 0 0 0 0 0 0

M Venture Technology 0 0 NA I I I 0 1 0 4

N Vic Pollard I 0 0 1 0 0 0 0 I 3

- Samples failed this test If they exceeded O.051-m eccentrlclty.

* NA Ma~nufacturer did niot submit this shape for testing.
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TABLE 9. DURABILITY TEST FAILURES

Number of Failures*.

TotalI
Durability

IC MAUFACTURER la lb 2a 2b 2c 2d 3a 4a 5a Failures

A Brasseler 0 0 0 0 0 0 1 0 0

a Din 0 0 1 0 0 0 3 0 0 4

C Jaro 2 0 1 0 0 0 0 0 0 3

0 Miltex 0 0 NA 0 0 0 0 0 0 0

E Premier 0 0 0 0 0 0 0 0 0 0

F Ras& Randolph 1 0 0 0 0 0 0 0 MAI

G Regency 5 0 0 0 0 0 0 0 NA 5

H Repco 0 0 0 0 0 0 0 0 0 0

I Shofu 0 0 0 0 0 0 0 0 NA 0

J S. S. White S 0 0 0 0 1 0 5 NAk a

K star 0 0 0 0 0 0 0 0 0 0

L Teledyn Densc 1 0 0 0 0 0 0 0 0 1

M Venture Technology 0 0 NA 0 0 0 5 0 0 5

N Vic Pollard 5 0 0 5 0 0 0 0 0 10

*-Samples failed this test If they lost more than 25% of their abrasive or had excessive binder matrix

peel.

NA -Manufacturer did not submit this shape for- testing.
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TABLE 10. CORROSION TEST FAILURES IN A CHEMICLAVE STERILIZER

Number of Failures*
Total

eChmiclave

I o NUFA TURAER -La b 2a jb 2c 2d 3_ 4a Sa Failures

A Brass.ler 0 0 0 0 0 2 0 0 0 2

B Dim 0 0 0 0 0 0 0 0 I "

C Jaro 2 0 0 1 0 0 0 2 0 5

D MIltex 0 0 NA 0 0 1 0 0 0 1

E Premiler 0 0 0 0 0 0 0 0 0 0

F Ramscm & Randolph 0 0 0 2 0 0 1 0 NA 3

G Regency 0 0 0 0 0 0 2 0 NA 2

H Re,-3" 0 0 0 0 0 0 0 0 0 0

I Shofu 0 0 0 0 0 0 0 0 NA 0

J S.S. White 0 0 0 0 0 0 0 0 NA 0

K Star 0 0 0 0 0 0 0 0 0 0

L Teledyne Densco 0 0 0 0 0 0 0 0 0 0

M Venture Technology 0 0 NA 0 0 0 0 0 0 0

N Vic Pollard 0 0 0 0 0 0 0 0 0 0

* Samples failed this test if more than 5% of the shank, or 2% of
the head, had corrosion.

NA-Manufacturer did not submit this shape for testing.
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TABLE 11. CORROSION TEST FAILURES IN AN AUTOCLAVE STERILIZER

Numb of Failures *
Tota

Autoc lave

D WMAUFACTURER Ia lb 2a 2b Z 2d 3. 4a 5a Failures

A Brassler 0 0 0 0 1 2 0 0 0 3

8 Oiao 0 0 5 0 1 0 0 0 2 8

C Jaro 2 3 5 4 5 3 0 3 0 25

D Mites 0 0 NA 0 0 1 I 0 0 2

E Premier 0 0 0 0 0 0 0 0 0 0

F Rms & Randolph 0 0 0 3 2 2 1 5 NA 13

G Regecy 0 0 0 0 0 0 4 0 NA 4

H Repoo 1 I 2 0 0 0 I 0 1 6

l Shofu 0 0 0 0 0 0 0 0 NA 0

J S. S. Whlte 0 0 0 0 0 0 0 0 NA 0

K Star 0 0 0 0 0 0 1 0 0 1

L Teledyne Densco I I 0 0 0 0 5 0 5 12

M Venture Technology 0 0 NA 1 1 1 1 4 0 8

N Vic Pollard 0 0 0 1 0 2 0 2 0 5

• - Samples failed this test if more than 5% of the shank, or 2% of the

head, had corrosion.

NA - Manufacturer did not gubmit this shape for testing.

43

,A :



TABLE 12. TOTAL DEPTH OF CUT (W

ID ADIFACTI.RER I lb 2a_ IL j_ 2daa4 5

A Brasseler 38.1 32.4 4.7 5.7 6.0 4.7 5.4 4.8 7.8

8 Diam 97.9 85.7 5.2 5.0 8.8 8.9 4.4 3.0 5.5

C Jaro 108.2 111.1 18.7 18.3 22.3 28.2 60.6 20.7 51.6

D Nlltex 74.4 114.3 NAk 18.5 22.0 8.0 4.7 4.8 6.3

E Premier 150.8 128.7 Brokie 28.1 32.6 31.4 132.9 30.9 NA

F Ramsom Randolph 130.5 95.6 22.8 27.1 27.1 25.0 59.2 19.8 NA

G Regency Broke 4.3 20.6 15.4 18.1 15.1 5.7 19.0 NA

H Repoo 88.9 88.7 25.1 Broke. 20.2 Broke. 95.5 Broke 72.3t-"

I Shofu 81.0 85.6 25.0 27.3 28.3 26.8 102.7 23.4 NA

SS. S. White "8.2 4.5 3.7 12.0 Brokie 9.3 5.2 8.9 NA

K Star 114.2 90.4 32.9 29.3 30.4 24.6 81.4 32.8 92.7

L Teledyne Densco 128.0 120.2 35.9 30.0 26.3 29.2 123.7 29.7 87.8

N Venture Technology 32.4 52.0 NA 25.9 30.1 13.9 18.0 16.0 NA

N Vic Pollard 15.2 3.5 15.8 Brokie 6.0 Brokce 67.9 17.2 43.4

* This test included five 2-min cuts (10 mini of cutting) on plate
glass. This Table shows the average total of the five cut
depths.

Broke - All five samples were broken, so no depth could be measured.

NA -Manufacturer did not provide this shape for testing.4

44



TABLE 13. REMAINING CUTTING ABILITY (%)

I0 WMuEACTINE L i lb 2L 2 2d IL .L

A Braeselar 62.4 57.3 72.5 78.6 68.0 56.7 67.9 64.2 71.8

B Olin 46.2 47.1 69.7 62.1 42.6 43.1 56.4 56.3 85.0

C Jaro 69.2 75.3 34.0 38.0 42.1 45.4 49.7 45.6 50.0

D MIltex 84.8 51.8 MR 65.2 52.6 61.3 64.1 71.1 82.0

E Prwlar 90.6 70.2 Broke 43.6 51.1 51.5 66.3 62.7 NA

F Rason & Randolph 90.0 47.7 24.3 39.1 34.6 22.0 38.3 12.3 NA

G Regency Broke 78.9 45.3 46.6 43.9 50.3 68.5 36.4 NA

H Reo 39.7 51.7 32.4 Broke 39.9 Broke 80.2 Broke 18.8

I Shofu 69.0 64.2 36.1 49.1 50.1 44.2 38.2 34.0 NA

S. S. White 62.5 84.1 77.7 79.4 Broke 68.3 73.5 63.8 NA

K Star 67.2 36.6 67.2 49.8 45.2 36.4 78.1 55.9 30.)

L Teledyne D soe 77.8 73.3 49.6 35.9 28.3 40.5 64.0 47.8 28.6

III Venture Technology 50.3 54.3 NA 45.6 57.9 35.8 60.3 36.8 NA

N Vic Pollard 42.8 58.2 49.5 Broke 78.4 Broke 52.3 34.2 32.6

.- This test included five 2-miff Cuts on plate glass. The remaining
cutting ability, after the 10 min, was calculated by dividing
the average depth of the fifth cut by the average depth of the
first cut.

Broke - All five samples were broken, so no depth could be measured.

NA -Manufacturer did not provide this shape for testing.
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TABLE 14. FAILURES OF QUALITY TESTS BY TYPE (1a to 5a)

Type la

D I M E N S I O N O D N S T R U C T I O N R OUGNES S C O N C E N T R I C I T Y D U R A B I L I T Y C O R R O S I O N T O T A L

ID WAMNFACTURR TEST TEST TEST TEST TEST TEST FAILURE

A Brassel" 0 1 0 0 0 0 I

8 Dlam 0 0 0 0 0 0 0

C Jaro 1 5 0 0 2 2 I0

D MIltex 1 0 2 0 0 0 3

E Premler 0 0 0 0 0 0 0

F Ramm & Randolph 0 0 3 0 I 0 4

G Regency 2 2 0 2 5 0 11

H Repco 0 5 0 0 0 0 5

I Shofu 0 1 0 0 0 0 I

J S. S. White 0 5 0 1 2 0 8

K Star 0 3 0 0 0 0 3

L Teledyne Densco 0 1 0 0 1 0 2

M Venture Technology 0 1 0 0 0 0

N Vlc Pollard 0 5 0 I 5 0 11

Type lb

A Brasseler 0 1 4 0 0 0 5

B Diae 2 0 0 0 0 0 2

C Jaro 0 5 0 0 0 0 5

0 MIltex 0 5 0 0 0 0 5

E Premier 0 0 0 0 0 0 0

F Ramom Randolph 0 0 2 0 0 0 2

G Regency 0 1 1 0 0 0 2

* H Rpco 1 0 0 0 0 0 -

I Shotu 0 2 0 0 0 0 2

J S.S. WhIte 0 3 0 0 0 0 3
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TABLE 14. FAILURES OF QUALITY TESTS BY TYPE

Tye! lb (Cont'd)

DIMENSION CONSTRUCTION ROUGHESS COCENTRICITY CURABILITY 0OS ION TOTAL
ID MNUDIFACTURER TEST TEST TEST TEST TEST TEST FAILURE

K star 2 0 0 0 0 0 2

L Teledyne Densco 0 0 0 0 0 0 0

N Venture Technology 0 1 0 3 0 0 1

N Vic Pollard 5 0 0 0 0 0 5

Tyo 2a

A Brasseler 0 0 1 0 0 0 1

B 0Iam 2 0 0 1 1 0 4

C Jero 0 0 5 0 1 0 6

D iltexc NA NA NA NA NA NJ NA

E Premier 0 0 0 0 0 0 0

F ReomRandolph 0 0 1 0 0 0 1

G Regecy 0 0 0 0 0 0 0

H Rep-o 1 0 0 1 a 0 2

I Shofu 0 I 0 0 0 0

.1 S. S. White 0 2 1 1 0 0 4

K Star 0 0 0 0 0 0 0

L Teledyne Densco 0 0 0 0 0 0 0

N Venture Technology MA NA NA NA NA NA NA

N Vic PoI lard 50 0 0 0 0 5

Typ~e 2b

A Bressel.- 0 2 0 0 0 0 2

B DIam 0 0 0 1 0 0 1

C Jaro 0 0 0 5 0 1 6

D Mltex 1 0 0 2 0 0 3
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TABLE 14. FAILURES OF QUALITY TESTS BY TYPE j
Type 2b (Cont'd)

DIMENSION OONST UCTION IOUGmNESS CONCENTRICITY DURABILITY O0R$SION TOTAL
1O NMNUFACTURER TEST TEST TEST TEST TEST TEST FA I LURE

E Premier 0 0 0 0 0 0 0

F Ramsom & Randolph 2 0 2 1 0 2 7

G Regency 0 0 0 0 0 0 0

H Repco 0 0 0 0 0 0 0

I Shotu 0 0 0 0 0 0 0

J S. S. white 0 0 0 2 0 0 2

K Star 0 1 3 0 0 0 4

L Teledyne Oensco 0 0 0 0 0 0 0

M Venture Technology 0 0 0 1 0 0 1

N Vic Pollard 5 0 1 1 5 0 12

Type 2c

A Brasse!er 0 1 0 0 0 0 1

a Diane 0 I 0 I 0 0 2

C Jaro 0 0 0 0 0 0 0

D M Itex 1 0 0 0 0 0 1 j4

E Premler 0 0 0 0 0 0

F Ramsom &Randolph I I 0 1 0 0 3

G Regency 0 0 0 I 0 0 1

H Repco 0 0 0 0 0 0 0

I Shofu 0 0 0 0 0 0 0

J S.S.W hlte 0 I 3 3 0 0 7

K Star 0 2 0 0 0 0 2
L Teledyne Oen .o 0 0 0 0 000

M Venture Technology 0 4 0 1 0 0 5

N Vic Pollard 5 1 0 0 0 0 6
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TABLE 14. FAILURES Of QUALITY TESTS BY TYPE

Type. 2d

DIMENSION CONSTRUCION ROUC#4ESS ONCENTR ICI TY DUABILITY OCRSION TOTAL
I M ANUFACTURER TEST TEST TEST TEST TEST TEST FAI LURE

B rass.Iwr 0 0 2 0 0 2 4

01 De 0 5 0 1 0 0 6

C Jero 0 0 0 1 0 0 1

D Mlltox 0 0 0 0 0 I

E Premier I 1 0 0 0 0 2

F Ramsm Randolph 0 0 0 1 0 0 1

G. Regency 1 0 0 0 0 0 1

H Repco 0 0 0 0 0 0 0

I Shotu 0 0 0 0 0 0 0

J S. S. Whift 0 3 1 2 I 0 7

K Star 0 0 4 0 0 0 4

L Teledyne Denso ~ 0 0 0 0 0 0 0

N Venture Technology 0 0 0 1 0 0

N Vic Pollard 2 0 0 0 0 0 2

Type 3a

A Brasseler 0 1 0 0 1 0 2

8 DIame 0 0 0 1 3 0 4

C Jaro 3 5 1 0 0 0 9

D Niltex 4 2 0 0 0 0 6

E Premier 0 0 2 0 0 0 2

F RiamsmRandolph 0 0 0 0 0 1 1

G Regency 0 52 0 0 2 9

H nepco 1 2 0 2 0 0 5

I Shetu 0 5 0 0 0 0 5

J S. S. Wite 1 0 4 0 0 0 5
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TABLE 14. FAILURES OF QUALITY TESTS BY TYPE

Type 3s (Cont'd)

DIMENSION DONSRUICTION ROUGhESS CONCENTRICITY DURABILITY CORItOSION TOTALI MANUFACTURER TEST TEST TEST TEST TEST TEST FAILURE

K Star 0 0 0 0 0 0 0

L Teledyne Deisco 0 0 0 0 0 0 0

M Venture Technology 0 2 0 0 5 0 7

N Vic Pollard 5 I 0 0 0 0 6

Typet 4a

A Brasselr 0 0 0 0 0 0 0

B Diam- 0 0 0 0 0 0 0

C Jaro 0 0 0 0 0 2 2

0 Miltoc 0 1 0 0 0 0

E Premier 0 0 0 0 0 0 0

F Rasom & Rndolph 0 1 0 0 0 0 1

G Regency 0 0 0 0 0 0 0

H Repco I 0 0 0 0 0 1

I Shofu 0 2 0 0 0 0 2

J S.S. Wh te 2 2 2 0 5 0 11

K Star 0 0 0 0 0 0 0

L Teledyne Densco 1 I 0 0 0 0 2

M N Venture Technology 1 0 0 1 0 0 2

H VIc Pol twd 2 0 1 0 0 0 3

A-Type s

A BrasshIrn" 0 0 0 0 0 0 0

B DIm 0 0 0 0 0 1 1

C Jaro 0 5 5 0 0 0 10

. 0 MIIte 0 2 3 0 0 0 5
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TABLE 14. FAILURES OF QUALITY TESTS BY TYPE

Type 5a (Cont'd)

DIMENSION ONSTRJCTION ROUG~HNESS OCENTRICITY DUJRABILITY COROS ION TOTAL
10 MANUFACTURER TEST TEST TEST TEST TEST TEST FAILURE

E Premier 50 4 1 0 0 to

F Rmmo & Randolph NA MA MA NA NA NA NA

G Regency NA MA NA NA MA NA NA

H Rep9e 3 3 0 1 0 0 7

4,I Shotu NA NA NA MA MA MA NA

.1 S. S.White NA NA MR N4A NA NA NA

K Star 0 0 0 0 0 0 0

L Teledyne Densco 0 0 0 0 0 0 0

N Venture Technology 5 4 0 0 0 0 9

N Vic Pollard I 0 0 1 0 0 2
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TABLE 15. QUALITY COMPARISON BY TYPE

NUMBER TYPE OF DIAMOND
OF -_

FAILURES Ia lb 2a 2b 2c 2d 3 a 4a 5o

0 BE EL EGKL EGHIL CEHIL HIL KL ABEGK AKL
I AIM HM AFL BM ADG CDGFM F DFH B ."
2 L 3BFGIK H AJ K EN AE CILM N

P3 J p D F N
4 F BJ K AK B _

6 H AOPN N M _

6 C C N B lJ1._ _
4 M

I I ON"),.-'
12
13 NI''
1 4 -

0 SAMPLE I DM FeI J

NOTE: For key to letters (indicating manufacturers), refer to Table 14.
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TABLE 16. QUALITY TEST FAILURES, BY MANUFACTURER,
FOR ALL INSTRUMENT TYPES

NUMBER OF FAILURES MANUFACTURER

1-2
3-4 L
5-6 ____________

7-8_____________

8-10 __________

11-12I
13-14 j.E
15-16____ __ K,A
17-18 __________

19-20 B1F
21-22H
23-240
25-26 D
27-28 M
2&-30 ____________

31-44
45-46
47-48
49-50
51-52_________
53-54 N
551-56 _____________

NOTE: Manufacturers D, F, G, i. J, and M had 40 samples, anid
- all others had 45 samples. For key to letters (designat-

ing manufacturers), refer to Table 14.
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TABLE 17. QUALITY COMPARISON, BY MANUFACTURER, FOR ALL INSTRUMENT TYPES

D I MENS ION CONSTRUCTION ROUGHNESS CONCENTRICITY DURABILITY CORROSION TOTAL
10 MANUFACTURER TEST TEST TEST TEST TEST TEST* FAILURES

A Brasseler 0 6 7 0 1 2 16

B Dam 4 6 0 5 4 1 20

C Jaro 4 20 I1 6 3 5 49

0 Miltex 7 10 5 2 0 I 25

E Premier 6 1 6 1 0 0 14

F Ramon & Randolph 3 2 8 3 1 3 20

G Regency 3 8 3 3 5 2 24

H Repco 7 10 0 4 0 0 21

I Shofu 0 11 0 0 0 0 11

J S. S. White 3 16 11 9 8 0 47

K Star 2 6 7 0 0 0 15

L Teledyne Densco 1 2 0 0 1 0 4

M Venture Technology 6 12 0 4 5 0 27

N Vic Pollard 30 7 2 3 10 0 52

*- Only chemlclave failures are included for this comparison.
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TABLE 18. CUTTING PERFORMANCE COMPARISON BY TYPE

TOTAL TYPE OF DIAMOND --
DEPTH OF
CUT() ta lb 2a 2b 2c 2d 3a 4a 5a

* 140-1581 E
120-139 FL EL EL
100-119 KC CD I
95-99 BJ F H
90-4 K K
85-89 H iBHI L
80-84 I 1 1 KS-75-79 1
70-74 D H '__
65-69 N _

60-64 _C

55-59 _ F __._-.

50-54 M C
45-49 ,
40-44 N
35-38 A L :_
3-34. M A K L EKM E EK _-___'

25-29 _ HI EFIKM FIL CFIL L -
20-24 _ _I FG CDH K CI
15-19 N _N CDG G G M FOMN"

-* 10-14 1_ _ __ _ * J _ _ __ _ _ _ _ _ _ _ _

-_ AB ABN BDJ AOJ J ABD
0-4 GJN AJ A BD ABDiG !E (HN ,J HN H

At_ _ .SAMPLEI DMEFGIJM
NOTE: For key to letters (indicating manufacturers), refer to Table 14.
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TABLE 19. PERFORMANCE COMPARISON BY MANUFACTURER

TOTAL DEPTH OF CUT fIANFACTURER
(MM)

80-84 _ _ _ _ _ _

75-79 E
70-74__ _ _ _ _ _ _ _-

65-8L
60-64 _ _ _ _ _ _

55-59 K
50-54 Il

45-49 _ _ _ _

40-44 H
35-39 D__ __ _ _

30-34 B
25-29 M
20-24
15-19 JN
10-14 _ .
5-9
0-4 _ _ _ _ _ _

NOTE: For key to letters (indicating manufacturers), refer
to Table 14.
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A PP E ND I XES A- G

EDITOR'S NOTE--Throughout these Appendixes, instrument

types are designated as:

la, 1b, 2a, 2b, 2c, 2d, 3a, 4a, and 5a.

For additional information on these types of instru-
ments, please refer to page 34

Table 1. Specifications: Dental Diamond Rotary
Instruments
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DIMENSIONS TEST DATA
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APPENDIX A
DIMENSIONS TEST DATA

Dimensions Type la

Head Shank
D 14ANUFACTURER I DI amtler m Length - Diameter m

A Brasseler 1 1.532 19.116 1.593

2 1.544 19.113 1.591

3 1.522 19.110 1.594

4 1.524 19.115 1.591

5 1.535 19.106 1.592

Ave. 1.531 19112 1.592

B iam 1 1.528 18.433 1.594

2 1.509 18.432 1.595

3 1.531 18.431 1.594

4 1.530 18.417 1.596
5 1.523 18.423 1.595

Ave. 1.524 18.427 1.595

o Jaro I 1.549 16.803 1.600

2 1.524 16.789 1. 599
3 1.533 16.812 1.600

4 1.497 16.777 1.606

1.529 16.799 1.600

Ave. 1.526 16.796 1.601

o MIltex I 1.542 19.056 1.588

2 1.559 19.061 1.590

3 1.548 19.053 1.593
4 1.558 19.052 1.594

5 1.534 19.064 1.596

Ave. 1.548 19.057 1.592

E Premier 1 1.547 17.064 1.595

2 1.543 17.046 1.598

3 1.534 17.036 1.594

4 1.521 17.027 1.598

5 1.527 17.042 1.595

Ave. 1.534 17.043 1.596

F Ramscm & Randolph 1 1.512 17.374 1.597

2 1.536 17.376 1.597
3 1.517 17.368 1.599

4 1.524 17.701 1.596

3 1.512 17.378 1.595

Ave. 1.520 17.439 1.597

G Regency 1 0.857 19.011 1.588

2 0.879 19.017 1.595

3 0.858 19.012 1.592

4 0.881 19.020 1.588

5 0.884 19.047 1.592
Ave. -7-7=
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APPENDIX A (Contd)

Head Shank

ID ANUFACTURER I Diameter m LenQth -n DI ameter us

H Repco 1 1.609 19.357 1.597

2 1.599 19.3567 1.598
3 1.601 19.402 1.593

4 1.598 19.364 1.592

5 1.604 19.383 1.591
Ave. 1.602 19.375 1.594

Shotu 1 1.570 19.164 1.596

2 1.565 19.175 1.598
J1.556 19.18 1.598
4 1.561 19.170 1.598

5 1.380 19.202 1.595

Ave. 1.566 19.178 1.597

S. S. White 1 1.383 20.033 1.599
2 1.390 20.020 1.598

3 1.367 20.007 1.599

4 1.,69 19.974 1.597

5 1.388 20.053 1.599

Ave. 1.379 20.017 1.598

K Star 1 1.458 16.688 1.595

2 1.452 16.737 1.593
3 1.438 16.706 1.593

4 .1.436 16.728 1.597

5 1.447 16.696 1.593

Ave. 1.446 16.711 1.594

L Teledyne Densco I 1.602 17.278 1.597

2 1.623 17.292 1.592

3 1.617 17.342 1.596

4 1.618 17.347 1.596
5 1.607 17.263 1.595

Ave. 1.613 17.304 1.595

M Venture Technology 1 1.464 19.149 1.599

2 1.490 19.183 1.600

3 1.453 19.172 1.598

4 1.468 19.184 1.600

5 1.458 19.178 1.597

Ave. 1.467 19.173 1.599

N Vic Pollard 1 1.537 19.075 1.598

2 1.549 19.058 1.599

3 1.524 18.948 1.599

4 1.551 18.936 1.597

5 1.533 18.999 1.600
Ave. 1.539 19.003 1.599
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APPEND~IX A (Cont'd)

- Dimensions Type lb

Head Shank

ID MANUFACTURER I Dl I eater -m Length -e 01 amater -n

A Brasseler 1 2.106 19.160 1.596
2 2.086 19. 176 1.592
3 2.102 19.179 1.59"
4 2.091 19.158 1.594
5 2.102 19.178 1.597
Ave. 2.097 79.170 1.595

8 Dlme 1 1.839 18.354 1.587

2 1.803 18.352 1.586

3 1.823 18.371 1.595
4 1.788 18.365 1.592
5 1.814 18.370 1.591

Ave. 183 8521.590

C Jaro, I 2.531 18.469 1.592

2 2.507 18.452 1.592

3 2.495 18.480 1.595
4 2.512 18.485 1.594

5 2.521 18.470 1.593
Ave. 1F513 T8.471 1.593

D Miltex 1 2.650 19.845 1.594
2 2.659 19.816 1.592

3 2.629 19.817 1.591
4 2.637 19.829 1.593
5 2.675 19.844 1.591

Ave. 2.650 19.830 1.592

E Premler 1 2.638 18.059 1.598
2 2.613 18.060 1.594

3 2.607 18.067 1. 59
4 2.606 18.071 1.596
5 2.597 18.030 1.599

Ave. 2.612 T8.057 1.598

F Ransom & Randolph 1 2.401 18.095 1.596
2 2.428 18.057 1.595

2.429 15.106 1.591
4 2.426 18.093 1.598
5 2.413 18.099 1.598

Ave. 2-.419 18.090 1.597

G Regency 1 1.553 19.135 1.591
2 1.556 19. 140 1.593

3 1.565 19.115 1.592
4 1.553 19.147 1.597

5 1.533 19.137 1.597
Ave. 1.552 19. 135 1.594
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APPENDIX A (Contd)

Head Shank

ID MANUFACTURER I Diameter m Lenam Diameter m

H Repco 2.556 19.390 1.596

2 2.590 19.248 1.589

3 2.569 19.385 1.592

4 2.597 19.419 1.590

5 2.574 19.357 1.590

Ave. 2.577 19.361 1.591

I Shofu 1 2.117 19.069 1.599

2 2.110 19.084 1.596

3 2.120 19.076 1.599

4 2.1236 19.060 1.599

5 2.113 19.082 1.597

Ave. 2.119 19.074 1.598

S. S. White 1 1.811 20.089 1.595

2 1.821 20.051 1.596

3 .829 20.095 1.595

4 1.816 20.081 1.594

5 1.809 20.092 1.598

Ave. 1.817 20.082 1.596

K Star 1 2.422 18.313 1.600

2 2.437 18.350 1.600

3 2.418 18.352 1.610

4 2.435 18.356 1.607

5 2.415 18.305 1.600

Ave. 2.425 18.335 1.603

L Teledyne Densco 1 2.426 17.671 1.599

2 2.425 17.738 1.594

3 2.422 17.731 1.599

4 2.416 17.676 1.598

5 2.421 17.696 1.596

Ave. 2.422 17.702 1.597

M Venture Technology 2 2.432 17.918 1.592

2 2.422 17.939 1.592

3 2.416 17.923 1.596

4 2.417 17.938 1.593

5 2.424 17.945 1.592

Ave. 2.422 17.933 1.593

N Vic Pollard 1 2.540 17.697 1.588

2 2.572 17.729 1.588

3 2.539 17.590 1.589

% 4 2.591 17.577 1.587

5 2.616 27.730 1.588

Ave. 2.572 17.665 1.588
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APPENDIX A C~Ont'd)

Dimensions Type 2a

10 MNFCLRSmall Large Heed Shank Heed

I AUCTERS Diameter am Diameter am -eot .IEO9L me 0lawetgr gAgl

A Brassela I 1.486 2.386 7.241 21.113 1.599 8'161
2 1.491 2.385 7.244 21.123 1.596 8*15'
3 1.457 2.391 7.249 1111 .599 6,09.
4 1.458 2.371 7.244 21.1241 159 82

51.495 2.388 7.239 21.135 1.599 8'211

Av. 1.479 2.384 7.243 21. 127 1.596 81190

8 Dliams I 1.240 2.289 12.314 24.130 1.590 5-48'

21.222 2.274 123424.116 1.585 5*09'

3 1.239 2.294 12.312 24.130 1.593 5*55'

4 1.217 2.321 12.300 2413 1.593 5*411

51.238 2.277 12.236 23.597 1.556 5*29,

Ave. 1.291 2.291 2.297 2409 1.589 5*361

c Jaro 1 1.685 2.929 7.039 18.255 192 11'421

21.686 2.885 7.040 18.263 1.592 11*431

3 1.686 2.673 7.029 18.242 1.592 11P420

7..4 1.702 2.902 7.054 18.257 1.590 L11

5 -8 2.872 7.063 18.258 1.591 12*09-

!% 
5 168

Ave. 1.689 2.M9 7.045 1825 1.9 113

D Miltox I
2
3 NO0 S AMP L E

4
5

Ave.

E Premier 1 1.358 1.998 9.107 19.981 1.592 4*461
2 1.321 2.021 9.136 2.2 .9 q6

4 1.365 2.016 9.183 20.053 1.592 4*32'

41.364 1.983 9.133 20.026 1.595 4*52'

5 1.363 2.002 9.151 20.027 1.596 4*58'

Av. .34 .04 ,.42 2R.021 1.593 4*49'

F Ranwm Randolph 1 1.238 1.962 9.076 22.072 1.595 5113,

2 1.257 1.967 9.075 22.083 1.598 16

31.253 1.945 9.088 Z2.092 1.598 5.15'

4 1.254 1.959 9.086 22.093 1.597 5*12'

5 -1.1249 1.968 9.081 22.092 1.596 5.13'

Av. 1.5 190 9.081 22.086 1.597 5*14'

G Regency 1 0.726 1.108 6.530 21.063 1.599 4'321

2 0.726 1.126 6.617 2.6 .9 q9

3 0.736 .21 66021.069 1.599 4*39-

4 .2 115 6.611 21.065 1.594 4*31t
-5 0.733 1.111 6.545 21.072 1.595 4*36-

Ave. 0.730 116 -6.583 2106 157 42
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APPENDIX A (Cont'd)

Sea I I Large Head Shank Head
ID MANUFACTURER I Diameter mm Diameter - Length m Length m Diameter m Angle

H Repoo 1 1.342 2.289 8.451 21.077 1.595 7*12'

2 1.362 2.296 8.460 21. 108 1.592 7*08'
3 1.366 2.291 8.516 21.028 1.589 731'

4 1.368 2.296 8.547 21.036 1.594 7"39.

5 1.324 2.294 8.499 21.068 1.596 7*42'

Ave. 1.352 2.293 8.495 21.063 1.593 726

I Shofu .286 2.143 9.375 21.126 1.598 6*36t

2 1.299 2.147 9.401 21.173 1.600 6"341
3 1.273 2.127 9.291 21.090 1.599 6"381

4 1.297 2.131 9.407 21.185 1.598 6"35'

5 1.312 2.143 9.328 21.148 1.600 6*421

Ave. 1.293 2.138 9.360 21.144 1.599 6*37,

S. S. White 1 1.070 1.612 9.880 23.707 1.593 3*44'
2 0.988 1.641 9.708 22.792 1.594 4*04'
3 1.129 1.596 9.904 23.766 1.592 3*39'

4 1.071 1.584 9.869 23.556 1.592 3*51'

5 1.082 1.598 9.886 23.766 1.590 3"50'
Ave. 1.068 1.606 9.849 23.517 1.592 3*50'

K Star 1 1.702 2.888 7.136 18.722 1.597 11"28'

2 1.735 2.926 7.177 18.708 1.595 11*36'
3 1.711 2.902 7.196 18.673 1.597 11*23'

4 1.707 2.916 7.174 18.717 1.594 11*281

5 1.709 2.896 7.223 18.731 1.597 11"31'

Ave. 1.713 2.906 7.181 18.710 1.596 11"291

L Teledyne Densco I 1.462 2.226 7.588 21.073 1.590 6'17'
2 1.484 2.225 7.613 21.067 1.590 5.46'

3 1.472 2.222 7.612 21.046 1.590 5"501

4 1.466 2.217 7.589 21.111 1.590 6"151
5 1.462 2.216 7.604 21.088 1.594 6*14f

Ave. 1.469 2.221 7.601 21.077 1.591 6"04'

N Venture Technology 1

2

3 NO SAMPLE

34
"4 Ave.

N Vic Pollard 1 1.588 1.880 8.204 21.158 1.585 6*10'

2 1.486 1.943 8.306 21.095 1.585 6*121
3 1.563 1.897 8.274 21.142 1.586 6"09J
4 1.539 1.921 8.291 21.108 1.585 6"07'

5 1.546 1.916 8.268 21.113 1.585 6"11"
Ave. 1.544 1.911 8.269 21.123 1.585 6"10'
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APPEUDIXA (Cont'd) .
Dimensions Type 2b

Small Large Head Shank Head
ID MANUFACTURER J Diameter m Diameter m Length m Length -o Diameter me Angle

A Brasseler 1 0.973 1.501 8.150 21.072 1.596 4*281

2 0.975 1.520 8.209 21.066 1.598 3*431
3 0.980 1.516 8.19 21.058 1.596 4*231

4 0.970 1.510 8.182 21.074 1.597 4"04'

5 0.973 1.531 8.178 21.077 1.596 3*520
Ave. 0.974 1.516 8.183 21.069 1.597 4*02'

Diane 1 1.128 1.842 7.961 21.939 1.594 5.50'
2 1.139 1.813 7.960 21.915 1.597 52'

3 1.141 1.796 7.971 21.834 1.594 5"18'
4 1.052 1.822 7.952 21.926 1.593 5.36'
5 1.142 1.848 7.983 21.928 1.598 5°22-

Ave. 1.120 1.824 7.965 21.908 1.595 5"361

C Jaro 1 0.538 1.436 9.361 22.677 1.599 5'28'

2 0.530 1.446 9.401 22.611 1.599 5*310

3 0.550 1.478 9.459 22.679 1.599 5*43'
4 0.527 1.436 9.214 22.617 1.599 5o18'
5 0.531 1.491 9.502 22.621 1.596 5*41'

Ave. 0.535 1.457 9.387 22.641 1.598 5321

D HI I tex 1 0.539 1.456 8.042 22.028 1.593 7*04'

2 0.528 1.480 8.057 22.041 1.592 7'12'
3 0.562 1.473 8.070 22.050 1.589 7*151
4 0.537 1.471 8.078 22.035 1.593 7'33'
5 0.547 1.476 8.039 22.022 1.593 7"271

Ave. 0.543 1.471 8.057 22.035 1.592 7 18'

E Premier 1 0.882 1.710 9.059 22.043 1.593 6'56'
2 0.866 1.760 9.094 22.060 1.597 6*18' 

3 0.866 1.774 9.075 22.054 1.594 6*06'

4 0.858 1.758 9.113 22.023 1.598 6*33'
5 0.845 1.729 9.121 22.067 1.594 6*27'

Ave. 0.863 1.746 9.092 22.049 1.595 6°28'

F Ransom & Randolph 1 0.732 1.570 9.067 21.012 1.604 618'
2 0.727 1.592 9.126 21.024 1.596 605'

3 0.769 1.590 9.101 21.015 1.600 6"07'

4 0.748 1.562 9.133 21.023 1.599 6*10'

5 0.771 1.607 9.082 21.017 1.602 6*07"
Ave. 0.749 1.584 9.102 21.018 1.600 6*09'

G Regency 1 0.702 1.160 9.169 23.298 1.597 3*17'
2 0.686 1.151 9.135 23.309 1.593 3"44'
3 0.671 1.150 9.109 23.261 1.593 3*40'

4 0.693 1.146 9.140 23.312 1.597 3'36'

5 0.674 1.152 9.117 23.277 1.597 3.30'

Ave. 0.685 1.152 9.134 23.291 1.595 3"33'
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APPENDIX A (Cont'd)

Small Large Head Shank Head

ID MAUFACTURER I Diameter m Diameter mm Ljngth mm Length rm Diameter me Angle

H Repo 1 0.640 1.339 9.799 22.555 1.592 4'35'

2 0.644 1.342 9.826 22.567 1.592 4*31'

3 0.655 1.360 9.840 22.572 1.597 4'37'

4 0.659 1.345 9.858 22.586 1.594 4f19'

5 0.628 1.339 9.819 22.576 1.592 4*44

Ave. 0.645 1.345 9.828 22.571 1.593 4"33"

I Shotu 0.704 1.529 7.279 19.091 1.593 7°371

2 0.744 1.530 7.310 19. 128 1.596 7*201

3 0.719 1.525 7.313 19.110 1.594 7*31'

4 0.722 1.538 7.258 19.078 1.597 7*29'

5 0.701 1.545 7.322 19.110 1.596 7"35
t

Ave. 0T718 1.533 7.296 19.103 1.595 7*301

S. S. White I 0.392 1.278 8.162 22.046 1.594 6"53'

2 0.370 1.280 8.102 21.991 1.593 7*071
3 0.396 1.285 8.139 22.023 1.595 6*51t

4 0.396 1.274 8.150 22.071 1.599 7*03t

5 0.378 1.258 8.250 22.015 1.590 6*37'

Ave. 0.386 1.27-5 8.161 22.029 1.594 6-54'

K Star 1 0.947 1.696 9.097 20.375 1.597 5*24'

2 0.940 1.651 9.096 20.372 1.597 518'

3 0.967 1.659 9.089 20.384 1.598 520'

4 0.945 1.660 9.086 20.381 1.593 5"27t

5 0.952 1.664 9.121 20.385 1.593 521'
Ave. 0,950 1.670 9.096 20.379 1.596 5.22'

L Teledyne Densco 1 0.799 1.620 8.981 22.709 1.590 5*25

2 0.792 1.620 9.002 22.563 1.590 5*13t

3 0.794 1.621 9.054 22.680 1.597 5*20

4 0.805 1.605 9.013 22.721 1.600 526

5 0.802 1.642 9.020 22.743 1.590 4q561
Ave. 0.798 1.622 9.014 22.683 1.593 5.16'

M Venture Technology 1 0.717 1.422 9.309 20.815 1.597 4q34'

2 0.691 1.410 9.345 20.767 1.599 4"43"
3 0.714 1.403 9.184 20.797 1.599 4q49'

4 0.710 1.430 9.324 20.740 1.599 4*48'

5 0.703 1.400 8.978 20.797 1.595 4q47'

Ave. 0.707 1.413 9.228 20.783 1.598 444'

N Vic Pollard 1 0.813 1.232 10.008 23.114 1.588 4'56
t

2 0.793 1.227 10.116 23.158 1.589 4q51-

3 0.806 1.225 10.094 23.139 1.588 5*02'

4 0.789 1.228 10.103 23.145 1.588 5*01'

5 0.775 1.219 10.122 23.165 1.588 4*52'

Ave. 0;.795 1.226 10.089 23.144 1.588 456'
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APPENDIX A (Cont'd)

Oiensous Typ.e 2c

Small Large Head Shank Head
ID MANUFACTURER I Diameter me Diameter m Length e Length ma DIameter me Angle

A Brasseler 1 0.641 1.077 6.084 21.079 1.590 4*231
2 0.636 1.051 6.064 21.020 1.594 4*331
3 0.611 1.043 6.016 21.040 1.590 4*33'
4 0.644 1.061 6.075 21.026 1.590 4*29'
5 0.635 1.060 6.027 21.006 1.590 4'19'

Ave. 0.633 1.058 6.053 21.034 .91 4"27,

B DIam 1 0.679 1.717 10.533 23.652 1.594 5*591
2 0.692 1.718 10.543 23.653 1.599 5"58'
3 0.687 1.686 10.587 23.668 1.591 6"19'
4 0.676 1.685 10.542 23.647 1.596 5*25t
5 0.691 1.704 10.586 23.655 1.592 6"07'

Ave. 0.685 1.702 10,556 23.655 1.594 5.58

C Jaro 1 0.709 1.474 8.067 19.695 1.592 5*30'
2 0.714 1.441 7.854 19.687 1.594 5"46'
3 0.716 1.446 7.652 19.674 1.596 5"41-
4 0.727 1.479 8.127 19.685 1.593 5"42,
5 0.725 1.441 7.783 19.710 1.593 5"271

Ave. 0.718 1.456 7.937 19.690 1.594 537.

o Miltex 1 0.624 1.406 6.195 21.034 1.590 8"18V
2 0.622 1.420 6.181 21.023 1.592 8"21'
3 0.625 1.410 6.228 21.020 1.588 8"13'
4 0.622 1.408 6.153 21.018 1.596 7"48'
5 0.626 1.400 6.178 21.001 1.592 8*20'

Ave. 0.624 1.409 6187 21.019 1.592 80121

E Premier I 0.612 1.328 6.355 20.547 1.596 7"12'
2 0.603 1.311 6.375 20.560 1.594 7107'3 0.606 1.308 6.350 20.550 1.595 7*060
4 0.607 1.321 6.373 20.556 1.598 7.01'
5 0.603 1.314 6.379 20.579 1.597 7*08'

Ave. 0.606 1.316 6.366 20.558 1. 596 7107'

F Ransa. & Randolph 1 0.562 1.334 9.037 21.048 1.602 6"18'
2 0.546 1.325 9.036 21.028 1.597 6"09'
3 0.544 1.355 9.026 21.024 1.596 6"09'
4 0.550 1.359 9.021 21.049 1.599 6"08"
5 0.539 1.337 9.017 21.022 1.596 6"12'

Ave. 0.548 1.342 9.027 21.034 1.596 6*11'

0'Regency 1 0.904 1.509 8.867 22.758 1.597 3"49'
2 0.918 1.501 8.781 23.013 1.598 3*52'
3 0.909 1.504 8.774 22.743 1.595 413'
4 0.908 1.489 8.784 22.960 1.599 4*03'
5 .0 537 8.875 22.727 1.597 3"50'

Ave. 0.910 1.508 6.0W6 22.840 1.597 3*57'
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APPENDIX A (Cont'd)

Small Large Head Shank Head

ID MANUFACTURER I Diameter nm Diameter m Length ma Length n Diameter ne Angie

H Repoo I 0.772 1.427 8.465 21.358 1.596 4*44'

2 0.777 1.421 8.473 21.357 1.592 4"42'

3 0.782 1.390 8.451 21.315 1.590 446'

4 0.790 1.402 8.462 21.351 1.595 4*461

5 0.770 1.396 8.494 21.344 I.593 4"44"

Ave. 0.778 1.407 8.469 21.345 1.593 4'441

I Shotu 1 0.612 1.456 7.110 19.083 1.599 7'371

2 0.582 1.470 7.086 19.065 l.59, 7'48'

3 0.615 1.493 7.200 19.092 1.595 7'40,

4 0.624 1.475 7.170 19.117 1.598 7-23'

5 0.578 1.486 7.U97 19.081 i.599 7*44'

Ave. 0.602 1.476 7.133 19.088 1.598 7*38'

J S. S. White 1 0.355 1.069 7.808 22.025 1.597 13"47'

2 0.306 1.068 7.766 21.975 1.591 13"581

3 0.342 1.048 7.669 21.922 1.593 14"03'

4 0.309 1.045 7.715 21.834 1.596 14'271

5 0.344 1.046 7o843 21930 1.594 1I351'

Ave. 0.331 1.055 7.760 21.937 1.594 14"01'

K Star I 1.058 1.615 7.066 18.669 1.594 5.07'

2 1.023 1.594 7.131 18.671 1.593 5"04'

3 1.042 1.599 7.082 t8.652 1.597 5*051

4 1.053 1.579 7.129 18.655 1.598 5*141

5 1.032 1.574 7.133 18.653 1.597 5*05'

Ave. 1.042 1.592 7.108 18.660 1.596 5071

L Teledyne Densco 1 0.842 1.458 6.422 20.399 1.593 5*14'

2 0.835 1.450 6.466 20.358 1.596 4*471

3 0.831 1.469 6.476 20.416 1.599 4*39'

4 0.847 1.469 "437 20.425 1.600 4*55'

5 0.836 1.444 6.440 20.381 1.600 5*06'

Ave. 0.838 1.458 6.480 20.396 1.598 4"561

14 Venture Technology I 0.993 1.518 7.439 18.830 1.598 4*471

* . 2 0.98 1.516 7.243 18.798 1.599 5.10'

3 0.987 1.545 7.368 18.806 1.600 5.07'

4 1.015 1.553 7.420 18.835 1.600 4*53'

5 0.997 1.524 7.371 18.826 1.600 5.10'

Ave. 0.95 1.531 7.368 18.819 1.599 5.01'

N Vic Pollard I 0.737 1.257 5.639 18.898 1.582 5"28'

2 0.742 1.265 5.615 18.852 1.582 5*41'

3 0.749 1.256 5.687 18.835 1.583 5*26'

4 0.756 1.252 5.716 18.830 1.582 5"35f

5 0.762 1.257 5.867 18.809 1.582 5"31'

Ave. 0.749 1.257 5.7U5 18.845 1.582 5"32'
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Dimensions Type 2d

Sma I Large Head Shank Head
_ID M4ANUFACTURER I Diameter mm Diameter m Length m Length mm D 1lmter m Angle -*

A Brasseier 1 1.247 1.783 9.067 21.032 1.597 3°40
t

2 1.240 1.782 9.034 20.967 1.599 3*42'
3 1:242 1.782 9.095 21.041 1.596 3'37'
4 1.239 1.766 9.093 21.026 1.595 3*351

5 1.238 1.777 9.089 21.045 1.597 3*36'
Ave. 1.241 1.778 9.076 21.022 1.597 3*38.

B Diama 1 0.737 1.743 10.523 23.671 1.595 5°321
2 0.747 1.760 10.481 23.670 1.594 5*51'
3 0.731 1.774 10.490 23.665 1.592 5'43'
4 0.711 1.748 10.502 23.677 1.596 6°02-

5 0.710 1.766 10.480 23.648 1.593 5"571

Ave. 0.727 1.758 10.495 23.666 1.595 5"49'

- C Jaro 1 0.721 1.681 9.411 21.259 1.591 5'13'
2 0.728 1.683 9.372 21.251 1.591 5"30'
3 0.731 1.700 9.447 21.307 1.591 5'36'
4 0.743 1.691 9.332 21.297 1.593 5*24.

5 0.737 1.680 9.435 21.237 1.594 5'34'
Ave. 0.732 1 687 9.399 21.270 1.592 5"27'

D MIlItex 1 0.695 1.677 8.069 22.067 1.597 7'26'
2 0.684 1.651 7.872 22.055 1.594 7*41'

3 0.694 1.630 7.773 22.028 1.592 7"49'
4 0.687 1.653 8.003 22.046 1.590 7*51' --
5 0.679 1.650 7.923 22.045 1.594 750'

Ave. 0.688 1.652 7.928 22.048 1.59. 7*43'

E Premier 1 1.057 1.657 8.073 21.016 1.590 4"56'

1% 1.081 1.651 8.063 21.028 1.591 4-48'

3 1.057 1.659 8.083 21.017 1.590 4*411

4 1.074 1.668 8.074 21.010 1.583 4*42'
5 1.047 1.670 8.083 21.013 1.591 '49

Ave. 1,063 1.661 8.075 21.017 1.589 .. 47'

F Ransom & Randolph 1 0.957 1.662 9.116 21.093 1.595 5'15'
2 0.984 1.684 9.195 21.090 1.597 5"13'

3 0.988 1.664 9.105 21.069 1.597 5.15'

4 0.970 1.679 9.181 21.063 1.595 5*14'
5 0.984 1.667 9.105 21.091 1.595 5*13'

Ave. 0.977 1.671 9.140 21.081 1.596 5*14'

G Regency 1 0.592 1.189 9.208 23.291 1.597 4-00'
2 0.608 1.195 9.080 23.285 1.597 3*54t
3 0.597 1.196 9.091 23.268 1.596 3*54'

4 0.562 1.215 9.077 23.235 1.593 4*03'

5 0.611 1.316 9.070 23.217 1.588 4"141

Ave. 0.594 1.222 9.105 23.259 1.594 4'011
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Small Large Head Shank Head
ID W F/CTURER I Diameter im Diameter m Length mm Length am Diameter m Angle

H Repoo 1 0.612 1.204 7.750 20.424 1.595 4*43'

2 0.636 1.205 7.793 20.483 1.590 4*02'

3 0.617 1.180 7.732 20.343 1.591 4*25'

4 0.615 1.198 7.747 20.464 1.593 4*37'

5 0.612 1.185 7.749 20.607 1.592 4*05'

Ave. O7.618 1.194 7.754 20.464 1.592 4*22'

Shotu 1 0.960 1.562 9.179 21.083 1.596 4*22'

2 0.941 1.570 9.089 21.111 1.592 4*16'

3 0.975 1.576 9.121 21.105 1.594 4*321

4 0.938 1.560 9.133 21.104 1.592 4"24'

5 0.942 1.574 9.168 21.109 1.594 4*31'

Ave. 0.951 1.568 9.138 21.102 1.594 4-25'

S. S. White 1 0.367 1.520 9.917 24.060 1.592 7"15'

2 0.380 1.483 9.841 24.053 1.591 7"27'

3 0.413 1.520 9.927 24.012 1.594 7"35'

4 0.360 1.484 9.770 24.008 1.593 7"26'
5 0.397 1.490 9.965 24.027 1.591 7'23'

Ave. 0.383 1.499 9.884 24.032 1.592 7*25'

K Star I 1.241 1.791 8.123 19.639 1.593 4'16'

2 1.220 1.772 8.093 19, 624 1.597 4'37'

3 1.221 1.787 8.142 19.633 1.592 4*19'

4 1.218 1.792 8.073 19.623 1.593 4*28'

5 1.221 1.778 8.180 19.652 1.596 4*40-
Ave. 1.224 1.784 8.122 19.634 1.594 4*28'

Teledyne Densco 1 0.962 1.723 8.923 22.708 1.592 5.17'

2 0.982 1.739 8.944 22.732 1.590 5*11'

3 0.967 1.725 8.957 22.714 1.599 5"08'
4 0.964 1.729 8.968 22.734 1.600 5'06'

5 0.966 1.720 8.964 22.738 1.591 4.58'
Ave. 0.968 1.727 8.951 22.725 1.594 5"08'

M Venture Technology 1 0.889 1.329 9.268 20.777 1.598 4*27'

2 0.876 1.522 9.577 20.781 1.597 4*30'
3 0.891 1.530 9.187 20.770 1.599 433'

4 0.879 1.554 9.345 20.750 1.597 4"48'

5 0.893 1.527 9.270 20.758 1.599 4*42'

Ave. 0. 886 1.532 9.329 20.767 1.598 4"36'

N Vic Pollard 1 1.054 1.461 10.065 23.203 1.590 5*46'

2 1.076 1.464 10.077 23.347 1.584 5.51'

3 1097 1.450 10.089 23.233 1.589 5'43'

4 1.091 1:460 10.109 23.212 1.597 5*47'

5 1.105 1.461 10.147 23.241 1.591 5'52'

Ave. 1.085 1.459 10.097 23.227 1.590 5'48'
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Dimensions Type 3a

Head Head Shank

-ID MANUFACTURER a l amelter m Length m Length m Damter -

A Brasselar 2 4.073 1.321 17.175 1.598

2 4.066 1.324 17.160 1.597

3 4.038 1.327 17.182 1.594

4 4.060 1.349 17.209 1.596

5 4.053 1.330 17.206 1.593

Ave. 4.058 1.330 17.186 1.596

B DIam. 1 3.322 1.243 20.349 1.595

2 3.314 1.240 2.382 1.5"9

3 3:334 1.235 20.362 1.595

4 3.325 1.227 20.374 1.597

5 3.341 1.237 20.385 1.595

Ave. 3.327 1.236 20.370 1.596

C Jaro 1 4.413 1.432 16.318 1.591

2 4.374 1.433 16.316 1.591

3 4.391 1.413 16.319 1.585

4 4.395 1.445 16.305 1.564

5 4.406 1.459 16.334 1.586

Ave. 4.396 1.436 16.318 1.587

0 Miltex 1 4.342 1.755 19.290 t.590

2 4.376 1.743 19.278 1.585

3 4.352 1.730 19.135 1.585

4 4.349 1.748 19.262 1.584

5 4.342 1.757 19.236 I.584

Ave. 4.352 1.747 19.240 1.586

E Premier 1 4.636 1.455 17.194 1.591

2 4.672 1.492 17.222 1.594

3 4.648 1.503 17.210 1.591

4 4.643 1.447 17.185 1.593

5 4.647 1,459 17,215 1.591

Ave. 4.649 1.471 17.205 1.592

F Ransom & Randolph I 4.411 1.402 16.407 1.592

2 4.373 1.366 16.360 1.591

3 4.441 1.370 16.378 1.596

4 4.442 1.377 16.356 1.590

5 4.433 1.386 16.406 1.592

Ave. .4.420 1.380 16.381 1.592

G Regency 1 3.938 1.421 20.090 1.591

2 3.937 1.383 20.142 1.597

3 3.946 1.3" 20.139 1.592

4 3.939 1.390 20.137 1.595

5 3.905 1.387 20.133 1.595

Ave. 3.933 1.396 20.128 1.594
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Head Head Shank

ID MANUFACTURER I DI ameter mm Lenath me Length -e Dliamter mma

*H Repo 1 4.497 1.479 19.291 1.592

2 4.569 1.538 19.303 1.595

3 4.505 1.549 19.264 1.590

4 4.516 1.465 19.276 1.594

5 4.469 1.469 19.295 1.589

Ave. 4.511 1.500 19.286 1.592

I Shofu 1 4.292 1."44 19.202 1.594

2 4.316 1.422 19.198 1.593
3 4.298 1.450 19.206 1.596

4 .26 1:463 19.200 1.597

54 330 1458 19.213 1.596

Ave. 4.306 1.447 19.204 1.595

SS. S. White 1 4.231 1.424 20.087 1.593
2 4.233 1.361 20.123 1.592

3 4.219 1.396 20.131 1.594

4 4.214 1.388 20.076 %.58

5 4.219 1.377 20.113 1.590

Ave. 4.223 1.389 20.106 1.591

K Star 1 3.404 1.214 16.134 1.592

2 3.403 1.213 16.153 1.592

3 3.397 1.213 16.172 1.592
4 3.412 1.233 16.153 1.597

715 3.409 1.204 16.110 1.597
Ave. 3.405 1.215 16. 1" 1.594

L Teledyne Densoo 1 4.774 1.463 17.325 1.590

2 4.749 1.492 17.323 1.590

3 4.769 1.475 17.324 1.590
4 4.772 1.456 17.327 1.590

5 4.733 1.479 17.321 1.590

Ave. 4.759 1.473 17324 1.590

N Venture Technology 1 4.212 1.035 16.040 1.5%6
2 4.182 1.034 16.037 1.599

%. 3 4.202 1.042 16.018 1.599

4 4.163 1.026 16.034 1.599
5 4.179 1.030 16.028 1.597

Ave. 4.188 1.033 16.031 1.598

N Vic Pollard 1 4.749 1.702 19.583 1.585

2 4.756 1.707 19.596 1.583

3 4.760 1.703 19.588 1.579
4 4.766 1.706 19.593 1.579

5 4.763 1.708 19.609 1.581

Ave. 4.759 1.705 19.594 1.582
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Olmenslons Type 4a

Head Head Shank Heed

10 MANUFACTURER I DIameter me me Long" mm Diameter mm Angle

A Brasseler 1 1.076 7.896 21.039 1.597 11*42'

2 1.073 7.855 21.062 1.595 11*41'
3 1.099 7.943 21.057 1.595 11"28'
4 1.086 7.927 21.065 1.593 1126'
5 1.078 7.903 21.068 1.590 11*26'
Ave. 1.082 7.905 21.058 1.594 I1"33'

B Die Im 1.323 7.785 22.018 1.596 20*50'
2 1.313 7.796 22.019 1.594 20*23'

3 1.321 7.815 22.036 1.595 21 14'
4 1.315 7.834 22.050 1.593 2127t
5 1.323 7.796 22.017 1.594 21 23'

Ave. 1.319 7.806 22.028 1.594 21"03'

C Jaro 1 1.247 8.414 20.047 1.595 10"16'

2 1.238 8.364 20.056 1.596 10"12'
3 1.249 8.453 20.099 1.592 10.05'
4 1.223 8.360 20.085 1.592 10"06'

5 1.224 8.399 20.079 1.592 10"02'
Ave. 1.236 8.307 20.073 1.593 10*08'

D MlIltx 1 1.109 7.157 19.030 1.592 17'42'

2 1.099 6.758 18.777 1.592 17*54
t

3 1.123 7.303 19.055 1.595 17'24'
4 1.129 7.170 18.957 1.597 18*21'
5 1.107 71279 19.046 1.595 17"34'

Ave. 1.113 7.133 18.973 1.594 17*471

E Prem1er I .239 6.326 19.091 1.593 14'54'
2 1.220 6.353 19.073 1.596 15"40'

3 1.252 6.284 19.080 1.594 15*27'
4 1.228 6.285 19.063 1.597 15*06'
5 1.227 6.314 19.054 1.597 15.03'

Ave. 1.233 6.312 19.072 1.595 15"12'

F Ransom & Randolph 1 1.123 7.678 21.960 1.596 13*27'

2 1.133 7.627 21.928 1.595 13*21'
3 1.120 7.660 21.975 1.593 13*001
4 1.126 7.696 21.931 1.596 13"07'

5 1.135 7.750 22.003 1.597 12*46'

Ave. 1.127 7.682 21.9-59 1.595 13*08'

G Reecy 1 1.270 5.987 21.283 1.595 13*03'
2 1.258 5.970 21.255 1.594 13*45'
3 1.259 5.905 21.212 1.596 13*12'

4 1.251 6.032 21.265 1.597 13*05'
5 1.269 5.887 21.282 1.595 13"52'

Ave. 1.261 5.956 21.259 1.596 1323'

-74
.1 74

* . . . . •* - . . . . . .
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Head Head Shank Head

ID mANUFACTUIRER I Diameter mm Lenth m Length me Diameter m Angle

H Repco 1.214 7.585 20.318 1.590 1505'

2 1.241 7.550 20.289 1.584 15"351

3 1.210 7.566 20.314 1.590 15'14f

4 1.228 7.549 20.347 1.590 15'031
10 .229 7.587 20.329 1.590 15"29'

Ave. 1.224 7.567 20.319 1.589 15*17'

I Shofu 1 1.139 7.452 19.525 1.598 15*29'

2 1.156 7.435 19.513 1.598 15*56
t

3 1.166 7.470 19.541 1.596 15*31.

4 1.161 7.394 19.464 1.399 15*28'

5 1.169 7.443 19.563 1.596 16"02'

Ave. 1.158 7.439 19.521 1.597 1541'

J S. S. White 1 1.084 4.115 19.095 1.586 19*39'

2 1.048 4.061 19.088 1.586 2025'

3 1.064 4.112 18.966 1.595 20101

4 1.059 4.037 19.030 1.591 19"32'

5 1.076 4.122 19.083 1.592 20
*
30

1

Ave. 1.066 4.089 19.052 1.590 20*03'

K Star 1 1.581 7.165 18.449 1.593 18*24'

2 1.617 7.225 18.458 1.596 17'441

3 1.541 7.087 18.434 1.598 18.16'

4 1.588 7.138 18.443 1.598 18*04'

5 1.583 7.132 18.442 1.593 18"28'

AVe, 1.582 7.149 18.445 1.596 18"11'

L Teledyne Densco 1 1.192 6.366 19.822 1.598 14*06'

2 1.192 6.357 20.080 1.598 14"06'

3 1.165 6.356 20.170 1.589 13"33'

4 1.196 6.374 19.836 1.596 14*05'

5 1.216 6.369 20.163 1.600 14"12

Ave. 1.192 6.364 20.014 1.59 14"00'

M Venture Technology 1 1.210 6.180 19.086 1.598 18"22'

2 1.204 6.353 19.117 1.598 17'41'

3 1.205 6.201 19.082 1.602 18*20'

4 1.208 6.111 19.068 1.598 17"38'

5 1.206 6.251 19.098 1.600 1756'-

Ave. 1.207 6.219 19.090 1.599 17"59t

N Vlc Pollard I 1.479 5.563 19.088 1.593 15'451

2 1.457 5.591 19.077 1.593 15'41.

3 1.461 5.581 19.083 1.586 15,58'

4 1.431 5.660 19.082 1.593 15*52'

5 1.422 5.689 19.069 1.588 15
* 5 6

'

Ave. 1.444 5.617 19.080 1.591 1550'"
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Dimens ions Type 5a

Head Head Shank
ID MANUFACTURER I D Iameer me Lena"t -m Length -m D Iameter me

A Brasseler 1 6.415 3.295 44.756 2.350

2 6.411 3.304 44.764 2.545
3 6.417 3.312 4".758 2.347
4 6.411 3.311 44.767 2.341
5 6.440 3.306 44741 2.343

Ave. 6.419 3.306 44757 2.345

8 Dlama 1 4.724 2.447 20.238 1.593
2 4.720 2.433 20.543 1.590
3 4.729 2.469 20.279 1.593
4 4.728 2.457 20.298 1.594
5 4.731 2.440 20.258 1.591

Ave. 4.726 249 223 1.592

C Jaro 1 5.729 2.397 16.640 1.592
2 5.701 2.349 16.631 1.593
3 5 691 2.363 16.637 1.592
4 5:672 2.357 16.659 1.594
5 5. 713 2.375 16.624 1.594

Ave. 5.701 2.368 T6.638 1.593

0 Miutex 1 6.001 2.306 44.554 2.338
2 5.992 2.313 "4.539 2.336
3 5.981 2.302 44.522 2.334

4.97 2.30 44.518 2.337
55.965 2.304 44.528 2.335

Ave. 5.9813 2.306 "4.532 2.336

*E Premier I 6.682 1.571 44.045 2.359
2 6:712 1.1 44.038 2.359
3 6 683 2575 43.990 2.355
4 6.684 1.562 44.004 2.357
5 6.709 1.623 44.043 2.352

Ave. 6.694 1.588 W4.024 2.356

F Ransom& Randolph I

2
3 NO0 S AM PL E

4

Ave.

G RegencyI

2
3 NO0 S AM PL E

4
3

Ave.
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Head Head Shank
10 V~WACTLjRER I DlI aoter mm Length am Length -m Diamme. mm

H Rapoo 1 5.547 2.553 44.317 2.354
2 5.786 2.600 44.355 2.353
3 5.8011 2.58M 44.336 2.348
4 5.818 2.557 44.333 2.349
5 5.791 2,586 44.322 2.356

Ave. .7 50 2,577 44333 2.352

2
3 0 SA M PL E
4
5

Ave.

.5 S.S. White
2
3 MO0 S AMP L E
4
5

Ave.

K Star 1 5.639 2.247 17.074 1.597
2 5.674 2.248 17.075 1.593
3 5.662 2.225 17.079 1.596
4 5.6110 2.234 17.045 1.592
5 5.666 2.231 17.089 1.592

Ave. 5;.664 2.370 17.072 1.594

L Teledyne Densoo I 6.501 2.838 44.503 2.340
2 6.484 2.866 44.528 2.340
3 6.460 2.873 44.545 2.342
4 6.497 2.906 44.553 2.348
5 6.483 2.863 44.532 2 .346

Ave. 6.485 2.669 4Z.532 2.343

M Venture Technology 1 7.301 1.201 44.197 2.368
2 7.344 1.265 44.177 2.365
3 7.303 1.248 44.202 2.357
4 7.335 1.269 44.222 2.354
5 7.307 1.258 44.218 2.362

Ave. 7.318 1.248 4.203 2.361

N Vic Pollard 1 6.458 3.632 44.679 2.342
2 6.454 3.571 44.626 2.336
3 6.415 3.610 44623 2.340
4 6.440 3.623 44592 2.330
5 6.401 3.569 44514 2.336

Ave. 6.434 3.601 44.607 2.337
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APPENDIX B

CONSTRUCTION TEST DiTA

DIa. - Diamond Distribution + - Pass - - No Sample

Nat. - Matrix Extension 0 - Fall

la lb 2a 2b 2c 2d 3a 4a 5a

ID MANUFACTURER I DA MAT DIA MAT DIA MAT DIA MAT DIA MAT DIA MAT DIA MAT DIA MAT DIA MAT

A Brasseler I + + + + + + + + + 0 + + + + + + + +

2 + + + + + + + + + + + + + 0 + + + +

3 + + + + + + + 0 + + + + + + + + + +

4 + 0 + + + + + 0 + + + + + + + + + +

5 + + + 0 + + + + + + + + + + + + + +

B Dieme + + + + + + + + + + 0 0 + 4 + + + +

2 + + + + + + + + + + 0 0 + + + + + +
3 + + + + + + + + + + 0 + + 4 + + 4 +

4 + + 4 + + + + + + 0 0 + + + + + + +

5 + + + + + + + + + + 0 0 + + + + + +

C Jaro 1 + 0 + 0 + + + + + + + + + 0 + + + 0
2 + 0 + 0 + + + + + + + + + 0 4 + 4 0

.73 + 0 + 0 4 + 4 + + + 4 + 4 0 + + + 0
4 + 0 + 0 + + + + + + + 4 + 0 + + + 0

5 + 0 + 0 + + + + + + + + + 0 + + + 0

0 MIltex + + 4 0 + + + + + + + 0 0 0 + +

2 + + + 0 + + + + + ++ + 4 + +

3 + + + 0 + + + + 4 4 4 4 + +

4 + + 4 0 + + + + + + + + + + 4 0
5 + + + 0 + + + 4 + 4 0 + 4 + 0

E Premier I + + 4 4 4 + + + + + 0 + + + + + + +

2 4 4 + 4 + 4 4 4 4 + + + 4 4 + + 4

3 4 4 4 4 4 + + 4 4 + 4 + 4 4 4 4 4 4

4 + + + 4 4 + 4 + 4 + 4 + + 4 4 + + 4

5 4 4 4 4 4 4 4 4 4 + 4 + 4 4 4 4 + 4

F Ransom & Randolph I + 4 + + + + + + + 0 + t + + + 4 - -

2 + + + 4 + + + + + 4 4 + + +

3 + + 4 + + + + + + + + + + 0 - -

4 + 4 + 4 + + 4 + + 4 4 + + + +

5 + + 4 4 4 4 4 + 4 + + + + + + +

0 Regency I + 0 + 0 + + 4 + + 4 4 + + 0 + +

2 + + + + + + + + 4 + 0 + + -

3 + 4 + 4 4 + 4 4 + 4 + + 0 + -

4 + + + + + 4 + + + + 4 4 0 + +

5 4 0 + + + 4 + + 4 4 4 + 4 0 + +

H Repco I + 0 + + 4 + + + 4 + + + + + + + + 0

2 + 0 + 4 + + + +4+ + + 0 + + + +

3 + 0 + + + + + + + +4+ + 0 + + + 0

4 4 0 + + + 
+ +

4 + + + + 
+  +  + 

+ +

5 4 0 + + + 4 4 4 4 4 4 4 4 + + + + 0

8.
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APPENIX B (Cont'd)

la lb 2a 2b 2c 2d 3a 4a 5a
ID mANUFACTURER I DIA MAT DIA MT DIA T DIA MT DIA MT DIA MT DIA MT DIA MT CIA MT

I Shofu I + 0 + 0 + + + + + + + + 0 + + - -

2 + + + + 0 + + + + + + + 0 + 0 - -

3 + + + + 4 + + + + + + + + 0 + 0 -

4 + 4 + 4 4 4 4 4 4 + 4 4 + 0 + + - -

5 + + + 0 + + + + 4 4 + + 0 + - -

J S. S.Whlte 0 + + 0 0 + + + + 4 + + + + + 0 - -

2 0 0 + + + + + + + + 0 + + + + - -

3 0 0 + 0 + + + + + 0 + + + 0 - -

4 0 + + 0 + + + + + + 0 + + + + - -

5 0 + + +0 + + 4 + 0 + + + + - -

-' K Star I + + 4 + 4 4 + 0 + + + + + + + +

2 + +4 + + + + 0 + + + + + + t + +

4'3 4 04 4 + 4 4 4 4 4 4 + 4 + + + + +-

4 + 0 + + 4 + + + + 0 * + + + + + 4 4

5 + 0 + +4+ + + + + + + + + + + +

L Teledyne nso 1 0 + + + + + + + + + + + + + + + + +

2 + 4 + 4 4 + 4 + + + + + + + + + + +

3 4 4 4 4 4 4 4 4 + 4 4 4 + 4 4 4 4 4

4 + + + + 4 4 + + 4 + + + + + 0 + + +

5 4 4 4 + 4 4 + 4 4 4 4 4 4 4 4 + 4 +

m VentureTechnolo I + + 0 0 - - 4 + + 0 0 + + 0 + + + +

2 + 0 + + + + 0 0 4 + 4 4 + + + 0
3 4 4 4 4 - + + 0 + 4 4 0 + + + 0
4 4 + 4 + + + 4 4 4 4 4 4 4 + + 4 0
5 4 4 4 4+ + + 0 0 + + + + + + + 0

N VicPollard 1 0 0 + + + + + +4+ 4 + + + 4 + + + +

2 0 0 + 4 4 + 4 + 4 4 + + 0 + + + + 4

3 0 0 + + + 4 4 4 4 + 4 4 4 4 4 + 4 4

4 0 0 + + + + 4 + 4 + + 4 4 4 4 4 4 4

4.5 0 04+ + 4 4 4 4 4 4 4 4 4 4 4 4 4 4

SD.

A-
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SHANK ROUGHNESS TEST DATA
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APPENDIX C

SHAW( ROUGHNESS TEST DATA

(micro Inches)

ID MAMJACTURER IF la b 2a 2b 2c 2d 3. 4 5a

A Brasseler 1 10 21 16 14 13 22 13 9 14

2 6 22 Is 17 12 17 18 10 I8

3 9 23 19 17 16 18 16 11 13
4 8 24 19 17 16 20 13 6 16

5 8 18 22 20 18 22 13 8 14

8 Diae 1 11 8 13 7 6 If 4 8 4

2 8 8 10 10 9 7 5 8 6
3 12 8 9 10 6 10 7 7 6
4 8 12 9 6 6 10 4 9 3
5 12 8 9 6 9 8 5 7 5

q C Jaro 13 8 26 12 15 6 I5 16 28

2 12 7 27 13 15 9 17 16 23
3 10 21 26 13 11 7 15 18 27

4 12 8 24 12 I12 8 17 13 28
5 11 9 24 1 4 10 1 2 1 1 5 28

D Mlltex I 19 9 14 13 15 14 13 18
2 21. 10 - 17 14 17 13 16 22

3 19 11 - I5 16 18 14 13 19
4 21 14 - 15 15 14 17 12 21
5 17 14 - 12 is 18 18 13 22

E Premier 1 10 13 15 6 8 7 18 9 20
2 1 7 8 1 5 6 9 21 7 23
3 12 18 19 7 8 5 20 6 21

4 11 16 16 6 10 5 16 6 24

5 14 14 19 8 10 9 22 7 21

F Ransom & Randolph I 17 18 23 i8 16 17 19 14 -

2 21 23 20 19 15 15 15 14 -

3 21 23 19 23 14 20 17 11 -

4 16 17 i8 23 19 18 17 16 -

5 22 17 17 17 18 20 14 12 8

G Rency 1 14 16 16 16 16 14 18 11

2 15 18 19 14 17 12 22 13 2
3 17 20 14 17 17 15 20 13 2

4 15 19 17 14 16 11 22 14 2

5 16 21 18 16 18 13 19 9 0

H1Repo 6 8 3 3 4 4 7 4 3

2 8 4 7 5 4 8 5 4 3

3 8 4 7 3 7 4 4 6 7
4 5 4 7 5 5 8 8 6 4

5 9 4 3 3 7 6 4 7 3

2: 84



APPENOIX C (Cont'd)

ID MKJUFACTLRER L a b Za 2b 2c 2d 3a 4a 5a

I Shofu 1 4 7 4 6 6 6 5

2 4 10 6 7 5 4 10 5
3 3 8 6 6 6 6 5 5

4 5 6 7 4 5 5 6 6

5 3 6 9 5 to 4 6 3

J S. S. Whit I t8 12 21 11 23 23 21 3 -

2 15 16 20 12 19 20 21 17 -
3 16 15 I5 14 20 17 23 23
4 15 17 15 13 24 18 17 17 -
5 13 15 19 16 23 19 21 19 -

K Star 1 5 7 18 22 14 19 5 9 10
2 10 6 18 23 14 23 7 9 5
3 9 5 19 20 15 25 7 9 9

4 6 7 18 20 13 21 5 7 10
5 6 5 18 24 12 21 5 12 5

L Teledyne O.nsco I 13 10 16 16 16 13 15 18 17

2 9 13 II 15 14 14 I1 17 20
3 12 11 12 12 16 15 12 15 19
4 10 10 12 18 11 10 15 20 16
5 13 I 16 17 Il 10 10 19 20

m Venture Technology I 9 13 - 10 8 7 Il 9 5
2 7 16 - 6 10 6 7 6 5
3 ' 13 - 8 8 9 12 5 6

4 7 18 11 11 8 8 9 10
5 12 16 8 9 5 9 7 5

N Vlc Pollard I 8 9 19 19 iB 13 11 18 8

2 5 11 18 18 19 19 to 22 9
3 7 11 20 22 19 11 13 18 7
4 7 11 18 19 15 13 13 19 6
5 11 i1 18 19 19 19 11 17 7

Le8
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A P P E N D I X D:

CONCENTRICITY TEST DATA

Li.
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APPENDIX 0

CONCENTRICITY TEST DATA (wm)

A-Brasseler B-01aea

Neck Heed Axial Neck Heed Axial
Type i Runot Runout Runout Type i Runout Runout Runout

la 1 0.003 0.033 - la , 0.004 0.018 -
2 0.015 0.030 - 2 0.009 0.016 -
3 0.014 0.020 - 3 0.006 0.014 -
4 0.006 0.022 - 4 0.013 0.016 -
5 0.002 0.016 - 5 0.015 0.017 -

lb 1 0.012 0.013 - lb 1 0.007 0.032 -
2 0.005 0.047 - 2 0.002 0.008 -
3 0.002 0.013 - 3 0.008 0.018 -
4 0.008 0.018 - 4 0.009 0.016 -
5 0.011 0.028 - 5 0.008 0.022 -

2a 1 0.003 0.051 - 2a 1 0.012 0.024 -
2 0.007 0.024 - 2 0.007 0.034 -
3 0.002 0.022 - 3 0.016 0.038 -
4 0.003 0.019 - 4 0.006 0.033 -
5 0.004 0.025 - 5 0.011 0.054 -

2b 1 0.004 0.022 - 2b 1 0.006 0.025 -
2 0.003 0.032 - 2 0.004 0.037 -
3 0.004 0.030 - 3 0.008 0.024 -
4 0.004 0.048 - 4 0.004 0.049 -
5 0.005 0.017 - 5 0.005 0.055 -

2c 1 0.004 0.013 - 2c 1 0.004 0.029 -
2 0.000 0.012 - 2 0.008 0.035 -
3 0.004 0.009 - 3 0.004 0.050 -
4 0.000 0.010 - 4 0.002 0.045 -
5 0.006 0.018 - 5 0.007 0.084 -

2d 1 0.009 0.022 - 2d 1 0.009 0.079 -
2 0.007 0.021 - 2 0.003 0.046 -
3 0.006 0.016 - 3 0.016 0.050 -
4 0.003 0.012 - 4 0.006 0.041 "
5 0.006 0.009 - 5 0.008 0.041 .

3a 0.005 0.010 0.030 3a 1 0.007 0.036 0.019
2 0.006 0.022 0.020 2 0.004 0.036 0.011
3 0.006 0.016 0.008 3 0.003 0.055 0.012
4 0.011 0.023 0.015 4 0.005 0.028 0.016
5 0.01I 0.028 0.032 5 0.010 0.026 0.024

4e 1 0.007 0.009 - 4e 1 0.002 0.018 -
2 0.000 0.009 - 2 0.002 0.021 -
3 0.000 0.009 - 3 0.001 0.019 -
4 0.006 0.010 - 4 0.002 0.015 -
5 0.004 0.005 - 5 0.002 0.010 -
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APPENDIX 0 (Cont'd)

A-Brasse Ier B-O lama

Neck Heed Axial Neck Heed Axial

T I Runowit Runout Runout T y Runout Runout Runout

5a 1 0.020 0.033 0.021 58 1 0.004 0.036 0.014

2 0.017 0.033 0.036 2 0.009 0.030 0.016

3 0.016 0.036 0.013 3 0.009 0.031 0.009

4 0.016 0.046 0.016 4 0.005 0.041 0.016

5 0.024 0.001 0.004 5 0.004 0.014 0.007
AVE. 0.007 0.021 0.020 AVE. 0.007 0.033 0.015

C-Jaro D-4 I I tex

la 1 0.004 0.023 - la 1 0.020 0.049 -

2 0.011 0.034 - 2 0.022 0.036 -

3 0.004 0.027 - 3 0.014 0.022 -

4 0.000 0.013 - 4 0.024 0.035 -

5 0.005 0.028 5 0.021 0.039 -

lb 1 0.006 0.033 - lb 1 0.017 0.030 -

2 0.015 0.033 - 2 0.013 0.038 -

3 0.010 0.032 - 3 0.008 0.039 -

4 0.017 0.024 - 4 0.004 0.015 -

5 0.010 0.024 - 5 0.006 0.007 -

" 2a 1 0.007 0.032 - 2a I

2 0.012 0.020 - 2
3 0.011 0.030 - 3 N 0 S A M P L E

4 0.012 0.015 - 4
5 0.009 0.016 - 5

2b 1 0.003 0.082 - 2b 1 0.019 0.020 -

2 0.010 0.092 - 2 0.030 0.085 -
3 0.012 0.054 - 3 0.018 0.044 -

4 0.012 0.086 - 4 0.013 0.015 -

5 0.004 0.094 - 5 0.010 0.054 -

2c 1 0.010 0.029 2c 1 0.009 0.033

2 0.007 0.023 - 2 0.011 0.020 -

3 0.008 0.038 - 0.006 0.034 -

4 0.006 0.039 - 4 0.015 0.050 -L 0.008 0.047 1.5007 0.0029

2d 1 0.014 0.082 - 2d I 0.007 0.029 -

2 0.007 0.036 - 2 0.000 0.041 0

2 0.007 0.032 - 3 0.009 0.015 0.1
O4 009 0.045 - 4 O. 017 O,.024 : .

3 0.008 0.046 3 0.016 0.027 0,2

3a 1 0.016 0.021 0.021 3a 1 0.013 0.030 0.023 1I"

2 0.020 0.029 0.013 2 0.018 0.023 0.017

O3 006 0. 039 0. 015 O3 008 0. 030 O,.025

4 0.011 0.026 0.013 4 0.007 0.024 0.008

5 0.012 0.037 0.017 5 0.007 0.031 0.010
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2- 0.0 .1 .0 .0

- 3 .

4a 0.010 0.023 - 4a 0.016 0.037 -

2 0.003 0.027 - 2 0.006 0.008 -

30 0.006 0.039 0.1 5a 3 0.002 0.030 0.1

2 0.006 0.036 0.2 2 0.006 0.008 0.1

3 0.017 0.017 0.011 3 0.017 0.018 0.019
4 0.003 0.036 0.011 4 0.014 0.037 0.02.3
5 0.008 0.036 0.023 5 0.018 0.022 0.018

AVE. 0.009 0.037 0.017 AVE. 0.013 0.031 0.017

E-Preai at F-Ransom & Randolph

A

la 0 0005 0.027 - la 1 0.007 0.027 -

2 0.003 0.029 - 2 0.011 0.019 -

3 0.007 0.031 - 3 0.012 0.031 -

4 0.006 0.020 - 4 0.014 0.024 -

5 0.007 0.030 - 5 0.009 0.024 -

lb 1 0.003 0.033 - lb 1 0.013 0.018 -

2 0.009 0.018 - 2 0.010 0.027 -

3 0.011 0.028 - 3 0.000 0.024 -
4 0.009 0.030 - 4 0.009 0.024 -

5 0.010 0.033 - 5 0.007 0.021 -

2a 1 0.008 0.043 - 2a 1 0.007 0.034 -
2 0.008 0.023 - 2 0.008 0.041 -

3 0.003 0.021 - 3 0.004 0.046 -

4 0.004 0.047 - 4 0.011 0.019 -

5 0.008 0.046 - 5 0.000 0.027 -

2b 1 0.000 0.024 - 2b 1 0.010 0.031 -

2 0.002 0.025 - 2 0.006 0.064 -

3 0.010 0.042 - 3 0.015 0.028 -

4 0.008 0.047 - 4 0.004 0.038 -

5 0.005 0.035 - 5 0.008 0.030 -

2c 1 0.000 0.018 - 2c 1 0.011 0.037 -

2 0.000 0.012 - 2 0.006 0.017 -

3 0.002 0.011 - 3 0.008 0.020 -
4 0.004 0.006 - 4 0.007 0.022 -

5 0.003 0.007 - 5 0.005 o.066 -

2d 1 0.004 0.026 - 2d 1 0.005 0.022 -
92 0.003 0.023 - 2 0.004 0.044 -

3 0.000 0.018 - 3 0.006 0.036 -

4 0.007 0.01$ - 4 0.003 0.014 -

5 0.005 0.019 - 5 0.004 0.064 -
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APPENDIX 0 (Cont'd)

E-Premler F-Ransom & Randolph

Ne& Head Axial Neck Head Axial

Type Runout Runout Runt Type I Runout Runout Runout

3a I 0.003 0.031 0.021 3& I 0.003 0.033 0.030

2 0.005 0.026 0.021 2 0.018 0.029 0.035

3 0.009 0.029 0.009 3 0.012 0.025 0.033

4 0.010 0.027 0.010 4 0.004 0.049 0.020

5 0.004 0.028 0.017 5 0.012 0.039 0.015

4a 1 0.009 0.020 - 4a 1 0.009 0.044 -

2 0.008 0.029 - 2 0.007 0.034 -

3 0.005 0.041 - 3 0.009 0.028 -

4 0.006 0.012 - 4 0.006 0.030 -

5 0.006 0.007 - 5 0.006 0.037 -

5e 1 0.045 0.063 0.012 5a I

2 0.018 0.047 0.015 2

3 0.020 0.046 0.013 3 N 0 S A M P L E
4 0.020 0.036 0.010 4

5 0.021 0.043 0.015 5

AVE. 0.006 0.028 0.014 AVE. 0.008 0.032 0.027

G-Regency H-Repco

la 1 0.024 0.036 - la 1 0.010 0.031 -

2 0.014 0.062 - 2 0.006 0.030 -

3 0.027 0.059 - 3 0.008 0.033 -

4 0.017 0.041 - 4 0.007 0.019 -

5 0.019 0.046 - 5 0.008 0.034 -

lb 1 0.016 0.042 - lb 1 0.006 0.051 -

2 0.016 0.024 - 2 0.006 0.034 -

3 0.011 0.038 - 3 0.012 0.014 -

4 0.018 0.044 - 4 0.015 0.035 -

5 0.021 0.048 - 5 0.005 0.026 -

2a 1 0.017 0.026 - 2a 1 0.000 0.019 -

2 0.036 0.041 - 2 0.003 0.020 -

3 0.014 0.026 - 3 0.003 0.053 -

4 0.016 0.023 - 4 0.004 0.022 -

5 0.014 0.029 - 0.003 0.026 -

2b I 0.009 0.013 - 2b I 0.000 0.013 -

2 0.027 0.036 - 2 0.004 0.017 -

3 0.016 0.019 - 3 0.003 0.022 -

4 0.019 0.029 - 4 0.003 0.021 -

5 0.015 0.019 5 0.003 0.028 -

2c 2 0.012 0.031 - 2c 1 0.000 0.012 -

2 0.020 0.029 - 2 0.000 0.013 -

3 0.004 0.005 - 3 0.006 0.015 -

4 0.047 0.087 - 4 0.003 0.017 -

5 0.013 0.047 5 0.004 0.015 -
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APPENDIX D (Cont'd)

G-.Raency H..Reico

7 Nock Head Axial Neck Head Axial
Ty Runout Runout Runwt Ty- Runout Runotrt Rtnout

2d 1 0.007 0.024 - 2d 1 0.003 0.017 -
2 0.007 0.025 - 2 0.007 0.037 -
3 0.007 0.025 - 3 0.007 0.019 -
4 0.014 0.044 - 4 0.008 0.027 -
5 0.016 0.023 - 5 0.005 0.024 -

3a ! 0.023 0.032 0.024 3a 1 0.004 0.056 0.020
2 0.008 0.021 0.018 2 0.003 0.056 0.015
3 0.040 0.044 0.037 3 0.003 0.024 0.013
4 0.017 0.031 0.012 4 0.004 0.051 0.031
5 0.025 0.028 0.018 5 0.003 0.026 0.016

4a 1 0.007 0.022 - 4a I 0.000 0.014 -
2 0.007 0.040 - 2 0.000 0.007 -
3 3 0.008 0.047 - 3 0.003 0.010 -
4 0.000 0.034 - 4 0.010 0.040 -
5 0.019 0.029 - 5 0.003 0.014 -

5a 1 5a 1 0.020 0.046 0.023
2 2 0.024 0.044 0.021
3 N 0 S A M P L E 3 0.059 0.098 0.013
4 4 0.031 0.047 0.0275 ____ - 5 0.019 0.028 0.012

AVE. 0.017 0.034 0.022 AVE. 0.008 0.029 0.019

I-Shotu J-S. S. White

la 1 0.000 0.009 - la I 0.019 0.022 -
2 0.002 0.022 - 2 0.011 0.034 -
3 0.000 0.008 - 3 0.018 0.053 -
4 0.003 0.027 - 4 0.021 0.031 -
5 0.000 0.015 - 5 0.014 0.021 -

lb I 0.006 0.019 - lb 1 0.014 0.018 -

2 0.003 0.018 - 2 0.029 0.037 -
3 0.010 0.024 - 3 0.021 0.036 -
4 0.005 0.018 - 4 0.010 0.022 -
5 0.011 0.018 - 5 0.021 0.034 -

2a I O.006 0.039 - 2a I 0.009 0.023 -
2 0.003 0.025 - 2 0.000 0.053 -
3 0.005 0.019 - 3 0.031 0.033 -
4 0.005 0.034 - 4 0.015 0.022 -
5 0.004 0.029 - 5 0.004 0.010 -.

2b 1 0.006 0.015 - 2b I 0.007 0.032 -
2 0.003 0.026 - 2 0.007 0.074 -
3 0.002 0.020 - 3 0.014 0.018 -
4 0.007 0.020 - 4 0.006 0.014 -5 0.007 0.018 - 5 0.011 0.059 -
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APPENDIX D (Cont'd)

I-Shotu i-S. S. White

Neck Heed Axial Neck Head Axial

Type I Runout Runout Runout Type Runout Runout Runout

2c 1 0.004 0.019 - 2c I 0.009 0.066 -

2 0.004 0.013 - 2 0.006 0.053 -

3 0.000 0.015 - 3 0.009 0,026 -

4 0.003 0.012 - 4 0.005 0.083 -

5 0.004 0.029 - 5 0.007 0.019 -

2d I 0.000 0.016 - 2d 1 0.005 0.026 -

2 0.000 0.012 - 2 0.008 0.014 -

3 0.003 0.023 - 3 0.011 0.086 -

4 0.003 0.014 - 4 0.014 0.030 -

5 0.004 0.013 - 5 0.007 0.059 -

3a 1 0.011 0.018 0.010 3a I 0.020 0.050 0.049

2 0.018 0.031 0.023 2 0.010 0.020 0.033

3 0.006 0.014 0.022 3 0.008 0.013 0.019

4 0.003 0.015 0.027 4 0.007 0.020 0.012
5 0.009 0.026 0.026 5 0.007 0.043 0.021

4a 1 0.000 0.010 - 4a 1 0.010 0.028 -

2 0.003 0.014 - 2 0.008 0.034 -

3 0.000 0.018 - 3 0.010 0.020 -

4 0.006 0.011 - 4 0.007 0.014 -

5 0.007 0.008 - 5 0.006 0.010 -

5a 1 5a 1
2 2

3 .0 NO SAMPLE 3 NO SAMPLE

4 4
-"5 5 ___ _

AVE. 0.004 0.019 0.022 AVE. 0.014 0.034 0.027

K-Star L-Tel edyne Densco

la I 0.006 0.017 - la 1 0.011 0.022 -

2 0.007 0.047 - 2 0.009 0.023 -

3 0.000 0.016 - 3 0.005 0.017 -

4 0.000 0.015 - 4 0.008 0.018 -
5 0.000 0.026 - 5 0.014 0.035 -

lb 1 0.000 0.025 - lb 1 0.012 0.031 -

2 0.004 0.032 - 2 0.011 0.032 -

3 0.005 0.024 - 3 0.015 0.031 -

4 0.006 0.028 - 4 0.003 0.035 -

5 0.007 0.042 - 5 0.017 0.048 -

2a I 0.000 0.018 - 2a 1 0.008 0.012 -

2 0.000 0.026 - 2 0.008 0.030 -
3 0.000 0.009 - 3 0.009 0.026 -

4 0.000 0.025 - 4 0.006 0.031 -

5 0.000 0.018 - 5 0.006 0.025 -
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APPENOIX 0 (Cont'd)

K-Star L-Teledyne Densco

Neck Head Axial Neck Head Axial

U Runoqit Runout Runout TV Runout Runo4Jt Runout

2b 1 0.006 0.015 - 2b 1 0.013 0.029 -

2 0.008 0.014 - 2 0.006 0.015 -

3 0.00 0.025 - 3 0.009 0.017 - "

4 0.004 0.011 - 4 0.008 0.013 -

5 0.013 0.031 - 5 0.000 0.027 -

2c A 0.000 0.014 - 2c 1 0.016 0.031 -

2 0.009 0.030 - 2 0.004 0.016 -

3 0.000 0.039 - 3 0.013 0.021 -

4 0.005 0.015 - 4 0.016 0.028 -

5 0.008 0.048 - 5 0.003 0.008 -

24 1 0.012 0.030 - 2d 1 0.004 0.026

2 0.005 0.030 - 2 0.006 0.018 -

3 0.011 0.028 - 3 0.008 0.015 -

4 0.002 0.020 - 4 0.006 0.022 -

5 0.002 0.013 - 5 0.009 0.034 -

30 1 0.012 0.027 0.027 3a 1 0.007 0.023 0.018

2 0.016 0.029 0.017 2 0.011 0.037 0.026

3 0.003 0.028 0.014 3 0.014 0.026 0.025

4 0.002 0.026 0.011 4 0.012 0.026 0.032

5 0.005 0.031 0.008 5 0.007 0.027 0.017

4
a 1 0.007 0.011 - 4a 1 0.006 0.046 -

2 0.000 0.014 - 2 0.007 0.023 -

3 0.000 0.010 - 3 0.008 0.018 -

4 0.004 0.018 - 4 0.003 0.015 -

5 0.007 0.031 - 5 0.011 0.028 -

so I 0.026 0.035 0.021 5a 1 0.014 0.047 0.040

2 0.016 0.023 0.019 2 0.011 0.033 0.044

3 0.011 0.033 0.032 3 0.016 0.035 0.017

4 0.017 0.029 0.017 4 0.011 0.042 0.034

5 0.028 0.034 0.027 5 0.007 0.049 0.037

AVE. 0.006 0.025 0.019 AVE. 0.009 0.027 0.029

N-Venture Technology N-Vic Pollard

Ic 1 0.002 0.020 - 1a 1 0.006 0.026 -

2 0.006 0.032 - 2 0.006 0.052 -

" 0.011 0.027 - 3 0.006 0.027 -

4 0.011 0.036 - 4 0.004 0.019 -

5 0.009 0.031 - 5 0.007 0.029 -

lb 1 0.014 0.035 - lb I 0.001 0.027 -

2 0.008 0.023 - 2 0.006 0.019 -

3 0.010 0.031 - 3 0.009 0.009 -

4 0.012 0.025 - 4 0.006 0.020 -

5 0.011 0.033 - 5 0.009 0.028 -
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APPENDIX 0 (Cont'd)

M-Veture Technology N-Vic Pollard

Neck Head Axial Neck Head Axial

Type I Runout Runout Runotjt Type L Runout Runout Runout

2a 2a 0.003 0.008

2 2 0.016 0.028 -

3 N o S AM P L E 3 0.013 0.021 -

4 4 0.004 0.016

5 5 0.016 0.031

2b 1 0.006 0.050 - 2b 1 0.006 0.030 -

2 0.002 0.023 - 2 0.004 0.038 -

3 0.004 0.029 - 3 0.015 0.028 -

4 0.003 0.053 - 4 0.006 0.064 -

5 0.016 0.027 - 5 0.010 0.031 -

2c I 0.013 0.046 - 2c 1 0.006 0.018 -

2 0.012 0.043 - 2 0.000 0.010 -

3 0.011 0.031 - 3 0.004 0.009 -

4 0.005 0.060 - 4 0.004 0.012 -

5 0.022 0.030 - 5 0.004 0.013 -

2d I 0.021 0.068 - 2d 1 0.016 0.027 -

2 0.013 0.023 - 2 0.017 0.024 -

3 0.005 0.033 - 3 0.009 0.015 -

4 0.004 0.015 - 4 0.003 0.041 -

5 0.003 0.016 - 5 0.007 0.029 -

3a 1 0.024 0.046 0.012 3e 1 0.025 0.028 0.018 -"

2 0.010 031 0.01 2 0.017 0.030 0.012

3 0.024 0.044 0.021 3 0.040 0.044 0.037

4 0.010 0.026 0.024 4 0.008 0.021 0.018

5 0.008 0.026 0.021 5 0.023 0.032 0.024

4a 1 0.008 0.026 - 4a 1 0.007 0.031 -

2 0.006 0.052 - 2 0.004 0.018 -

3 0.006 0.027 - 3 0.001 0.010 -

4 0.004 0.019 - 4 0.001 0.014 -

5 0.007 0.029. - 5 0.007 0.011 -

5- 1 0.008 0.026 0.018 5e 1 0.021 0.043 0.015

2 0.021 0.039 0.010 2 0.020 0.036 0.010

3 0.023 0.050 0.024 3 0.020 0.036 0.013

4 0.026 0.028 0.017 4 0.018 0.047 0.015

5 0.008 0.037 0.025 5 0.045 0.063 0.012

AVE. 0.011 0.034 0.019 AVE. 0.011 0.027 0.017
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APPENDIX E

DURABILITY TEST DATA

Abr. - Abrasive Loss + - Pass - - No Sample 
Mat. - Matrix Peel 0 - Fail

Ia lb 2a 2b 2c 2d 3a 4a 5a

ID MANUFACTIRER I Abe Mat Abe Mat Ab Mat Abe Mat Abr MtA Mat be Mat Abr Mat Abr Mat

A Brasseler 1 + 4 + + 4 + 4 + + 4 4 0 + + + + +

2 + + + + + + + + + + + + + + + + + +

3 4 4 4 4 4 4 + 4 + + + + + 4 + + 4 +

4 4 4 4 + + + 4 4 4 4 + + 4 + 4 4 4

5 4 + + 4 + 4 + + 4 + 4 4 + + + 4 + 4

B Dias I + + + + 4 4 4 4 + 4 4 + 4 + 4 + 4 +

2 + + + + 4 + + + 4 4 4 4 4 + + 4 4 +

3 + + 4 4 + + + + 4 + 4 0 + 4 + + +

4 4 4 4 + 4 + + 4 4 + + 4 0 + + + + +

5 + 4 4 4 0 + + 4 + 4 4 4 0 + + + + 4

c Jaro 1 0 + + + + + + 4 + + 4 4 + + +
2 + + + + 4 4 4 + 4 4 4 4 4 4 4 4 4 4

3 4 + 0 4 + + 4 4 4 4 4 4 + 4 4 + + +

4 0 + + + + 4 4 4 4 4 + 4 4 4 4 4 + 4

5 4 4 4 4 4 4 + 4 + 4 4 + 4 4 4 4 4 +

0 m tes I + + 4 + - + + * 4 4 + 4 4 4 4

2 + + 4 + + + 4 + + 4 4 4 4 4 4 4 +

3 + 4 4 4 + + 4 4 4 4 4 4 4 4 4 4 +

4 4 4 4 4 + - 4 4 4 4 4 4 4 4 4 4

5 + + + + + + + + + + + + + + + +

E premier 1 + + 4 4 4 4 4 4 4 + 4 4 4 4 4 + 4 +

2 + + 4 + 4 + + + + 4 4 + + + 4 + 4

3 4 4 4 4 4 4 + + 4 4 4 4 4 4 + 4 + 4

4 4 4 4 + 4 + 4 4 4 4 4 4 4 4 4 4 4 +

5 4 + 4 4 + 4 4 4 4 4 4 4 4 + 4 4 4+

F Ransom &Randolph I + 4 + 4 + + + + + + + + • - -

2 0 0 + + + 4 4 4 4 4 4 4 4 4 4 +

3 + 4 + 4 4 4 + 4 4 4 4 4 4 4 4 - -

4 4 4 4 4 4 + 4 4 4 4 4 4 4 4 + +

5 4 4 4 4 4 + 4 + 4 4 4 4 4 4 4 4+

S Regency I r:o: : + + + + + + + + + + + + - -

4 Broke 0 4 4 4 + 4 + + 4 + + + + + - -

5 Broke + + + 4 4 + 4 4 4 + + + * + - -

H Repco 1 + + 4 4 4 + 4 + 4 4 4 4 + + 4 + + 4

2 + + + + + + + + + 4 + + + + + + +

*V 3 4 4 4 + 4 + 4 4 + + 4 4 4 4 4 + 4 4
4 + 4 4 + 4 4 4 4 4 4 4 4 4 4 4 4 + .
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APPENDIX E (Cont'd)

Ia Ib 2a 2b 2c 2d 3a 4a 5a

ID MANUFACTURER I Abr Mat Abr Mat Abr Mat Ab Mat Abr Mat Abr Mat Abr Mat Abr Mat Abr Mat

I Shofu 1 + + + + + + + + + + + + + + + + -

2 + + + + + + + + + + + + + + 4 + .

3 + + + + + + + + + + + + + + + +

4 + + + + + + * + + + + + + + + + .

5 + + + + + + + + + + + + + + + +

J S. S. White I + + + . + +. + + + + + + + + 0 0

2 0 + + + + + + + + + + + + + + 0

3 + + + + + 4 + + + + + + + + 0 0

4 Broke + + + + + + + + 0 + + + + 0

5 + + + + + + + + + + + + 4 + + 0

K Star 1 + + + + + + + + + + + + + + + + +
2 + + + + + + + + + + * + + + + + + +

S + 4 + . .+ +. + + + . 4 . + + +

4 . + + + 4 + + 4. + + + + + + + + +

5%4 + + + + + + + + + + + + + + + + + +

L Taledyne Densco 1 0 + + + + + + 4 + + + + 4 + +

2 +, + + + + + + + + + + + + + 4 +

3 + 4 + 4 +. 4 + 4 . + + + 4 + + 4 . +

4 4. + + + + + + + + 4 + + + + + + 4 +

5 4. 4 4 4 4 4 4. 4 4 4 .+ 4. + + 4 + 4 .

m Venture Technology I + 4 - + + + + 0 + + + + +

2 + + + - + + + + + + 0 + + + + +

3 - - + 4 + 4 . 0 + + a + 4.

4 4 4 4 - - 4 4 4 4 4. + 0 + + + +

5 + * + + + + + + + + 0 + + + 4 4

N Vic Pollard 1 0 + + + + 4 Broke + + + + + + + + + +

2 0 + + + + 4 Broke + + + + + + + + + +

3 Broke + + + + Broke 4 4 + + + 4 4 4 4 +

4 0 + + + 4 4. Broke 4 + + + + + + + + +

5 0 0 + + + 4 Broke + + + + + + + + + +
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APPENDIX F

CORROSION TEST DATA

+ - No Corrosion

S - < 5% Corrosion
0 - > 5% Corrosion

Chwiclave Cycle Autoclave Cycle

ID MANUFACTURER Type 12 3 45 678910 12 45 67 8 9 0

A Brasseler la I + + + . + + + + + + + + + + S S S S S S

2 .++ + + + + 4 + + + . S S S SSS

3 + + + + + + + + + 4 S S S S S S S S S

5 + + + + + + + + + + + + + 4 . . . . S

lb 1 +4 + + + + + + + + 4 + + S5S S SS
2 4 + + + 44 + + + + + + + + S S S S S

3 + I + + + + .+ 4 + + + S S S S S S S

4 + + 4 + + 4 + + + . . . S S S S S S S

5 + + + + + + + + 4 + + 4 + S S S S S S S

2a I . . 4 . . 4 . . 4 . . . + + 4 4 . . S

2 + + + + 4 + 4+ + + + S S S S S S S S

S + + + .+ + + + + + + S S S S S S S
4 + 4 . S S S S S S S S S S S S S S S S S

2b 1 + S SSSSS SSSSSSSSSS -.

2 .+ . S S S S S S S S S S S S S S S S 

3 + S S S S S S S S S S S S S S S S S S S

4 S S 5 S S S S S S S S S S S S S S S S

5 + S S S S S S S S S S S S S S S S S S S

2c I + + 444. 44 +. 4 .+ + 4 +. SSS

2 + . . + + S S S S S S S S

4 . . . . . . S S S S S S S S S S S S S S

S S S S S S S S S S S S S S S S S 0 0 0

2d I S S S S S S S S S S S S S S S S S S S S

2 + + S S S S S S S S S S S S S S S S S S

3 0 0 000 0 00 00 0 00 00 00 0 00
4 55S0 00 00 0 00 0 00 00 00 00 0

5 S S S S S S S S S S S S S S S S S S S S

3a I + S S S S S S S S S S S S S S S S S S S

2 + +. . . . . . . S S S S S S S S S S
3 4 . . + . . + 4 . . . S S S S S S S

5 4 . + 4 . . . + + + 4 4 S S S S S S S S S
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APPODIX F (Cont'd)

Chalclave Cycle Autoclave Cycle

I MAUFACTURER T 12 3 45 6 7 9 10 1 2 3 45 6 7 89 10

4a 1 + . . + . . . + S S S S S SSS S S

2 . . 4 + . + . . + S S S S S S S S S S
3 .+ . . . S S S S S S S SS S S S S S S
4 .+. S S S S S S S S S S S s SS S S S

.45 4+4+S SS S SS 555555555S $ SS ''

58 I + . + + . . + + + + + + + + 4 + + + S S

2 4 4 + + . . + . + S S S S S S S S .
3 + + + + + + + + 4 + + + + + + + + + S S

4 .+ . . . . . . . + S S S S S S S S S

5 + + + 4 + . . + + ++ S S S S S S S -

8 Dl la I + + + + + + + + + + + + + + + + + + + +

2 + + + + + + + + + + + + + + . + . S S S

3 + + + + + + + + + + + + 4+ 5 S S S S S

4 + + + + + + + + + + + 4 + 555555S

.•. . . . .+. .+ . + + + + + +s s S S S
5 +4+4+ + 444 + + 4 S5S55S55S555S

lb+ + + + + + + + + + + + + + + S S S S""

2 +4 44.+ .455555..55.+s ss ss 5
3 +. + *+ + .4 .... + 5 5555555 ss
4 + + . + + 4 + 4 + + + + . . S S S S S

2a I5 + 4 + 4 + 44 + + + S S S S S S 0 0 0

2 + + 4 + + + 4 + + . S S S S 0 0

3 444445 S S S S 0 0 0 0 0 0 0 0 0 0

4 . . . . . . + S S S S S S 0 0 0 0 0 0

5 . + . . . . . . + S S S S S 0 0 0 0

2b I . 4 4 4+ 4 .44..45..55... s555ss

3 . + 4 + 4 + + + + ++ S S S SS S S

4 4 4 4 4 4 4 + 4 . . . . . S S S S S

2c 1 4 4 4 + 4 4 4 + 4 + + S S S S S S S 5 S

2 4 + + + 4 4 4 4 + + + 4 . . S S S

3 + + + 4++ 5 . . . . . . . . + 5555
4 .4..+..4..4.S S 555555555 sss0
5244 + . + 4 + + + + 4 + . . . S S S S 5

2d I .4 4 + 4 ......... S SS SS S5S S S
2 +4 + 4 4 + 4 + 4 + 4 + 4 4 + + S5S5S S
3 + 4 44 + 44 + 4 +5 . . . . . S S S 5"

4 + + 4 + 4 + 44 . 4444 . . S S S0

+ 44 + 44 + 4 + . . . . S S S S S S S
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APPENDIX F (Con 'd)

Chmlclave Cycle Autoclave Cycle

ID MA?4JFACTI.RER Tns. A 12345678910 12345618910

3a I . . . + . . . + S S S S S S S S S

2 . + + + + + + + + + + 4 + + + + + +

3 4+ 4 +4 + 5555555555 . ss ss ss

4 .+ 4 44 5 5555555555 s ss ss ss

4e 1 + +4 4+ 44+ +S 55555555

; 2 + + + 444* + 4++ S +S 555 $55SS
4 4 4 4 . + + + + + . . + S S S S S S S S S

2 + + + + +++ . . . S s s s S

4 . . + . + 4 + 4 + . . S S 4 S S S 4 + 4 45
. . + + +. S .. . .....

sa . . . . . . . . . . + + S s S S S-

. .+ + . + S . '......

3 5555555555s s s555555555s s
4 S S S S S S 5 5 5 5 S 0 0 0 0 0 0

5 S S S S 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

C Jaro la I . . . . . + . . + 555555555 .-s_.

2 4 4 4 4 . S S S 00 00 0 0 0 0 0 0 0 0
3 + 4 S S S S S 0 0 0 0 0 0 0 0 a 0 0 0 0

4 + + + S S S S S S S S s s s s 5 S -,

5 + S S S S S S S S S s s S s S s s s S S

lb I + + S S S S S S S S S 0 0 0 0 0 0 0

2 + + S S S S S S S S S S S S S S S S

3 + + S S S S S S S S 0 0 0 0 0 0 0 0 0 0

4 44.445 55 sss s00 00 0 00 0

S S444++5 s s ss s s s s

28 1 4444555s ss 55 50 000 00 00 0

2 . +. 4 4 S S S S S 0 0 0 0 S 0 0 0
3 . . . . S S S S S S S O 0 0 O 0 0 0 0 0 '

4 . . . . . S S S S S S S S S S 0 0 0 0 03 + 55 S S S S S S S S 5 s ss 0 0 0

2b I +45555 +sssss S SS SS S SS SS
2 + + 5 5 S S S S 00 0 0 0 0 0 0 0 0

3 + + S S S S S S S S 0 0 0 0 0 0 0 0 0 0

4 + . . . . S S S S S S S S 0 0 0

5 S S S 4 5 0 0 0 0 0 0 0 0 0 0 0

2c I . . . . . . S S S 0 0 0 0 0 0 0 0 0

2 .+ + 5 . S 5 0 0 0 0 0 0 0 0 0 0

3 + + s s s S S S S S S S 0 0 0 0 0 0 0 0

4 + + 5 S S S S S S S 0 0 0 0 0 0 0 0 0

5 . . . . S S S S S S s s s s s 0 0 0 0 0
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Chmlclavo Cycle Autoclave Cycle

ID 1M IFACTR Type 2 345678910 1 2 3 4 5 6 7 89 10 "

2d 1 + S S S SS S S 0 0 0 0 0 0 0 0 0 0
2 + + S S S S S S sS S S S S SSS S S S
3 + + + + S S S SS S 0 0 0 0 0 0 0 0 0 0

4 . . . . S S S SS S S SS SS S S S S

5 + + S S S SS SS S 0 0 0 0 0 0 0 0 0 0

3a I . .. . . . . SS S S S S S S S S S S
2 . . . S S S S S S S SSS S S S S S S .
3 . .. . S S SS S S S S SSS S S S S S

4 . . . S S S S S S S S S S S S S S S S S

5 + + + + + SSS S S S S S S S S S S s

4a I S S S 0 0 0 0 0 0 0 0 0 0 0 0

2 . . . . . . S S S S S S S 0 0 0 0 0 0
3 . . . . . . . . . S S SS S S S SS S S "

4 *.... .. SSS SSSSSSSSSS

5 . . . .S S SS 0 0 0 0 0 0 0 0 0 0 0 0

5 1 + + s s S S s S S S S SSs S S S S
2 . . S S SS S SS S S S S S S S S S S

3 . + .s s s s s s s s s s s s s s s s s
4 . . S S S SS S S S SS S SS S S S S .

5 . + . S S S s s s s S S S SSS S S S S -

0 MIltex la I .4.4.4.4.4. . ... +4.SSSSSSSSS

2 +..... .... . S SS SS SS SS S3 . . . . . . . . . . . . . . . . S S S S
3 + + + + + + + .+ + + + * s s s s s .

. . . . . .+ + + + + + . . . . . S S S

lb I . . . . . . . . . . s s s s s s s s s s
2 . . . . . . . . . . . . . . . . S S S S
3 . . . . . . . . . . S SS S S SS S S S "

4 . . . . . . . . . . + S S S SS SS S S

5 . . . . . . . . .+ + S S S S S S S

2. 1
* 2

3 NO S AMP L E

4

5

2b I . . . . . . . . . . + S S S S S S S S S
2 . . . . . . . . . . + + S S S S S $ S S
3 . . . . . . . . . . . . . . . S S S S

4 . . . . . . . . . . + S S SS S S S S S

. . . . . . . . . . . . . . . . . s s s

*.A

105
105

i......-•.....
''~~----------------- , ". ::•' " " "• " ".' -" ". , . " .-.. "" ..



* 
-

. . . .
o - - - -

APPENDIX F (Coot'd)

Cheelclave Cycle Autoclave Cycle

% ID ANXIFA TRER Type 12 3 45 6 789 10 1 2 3 45 6 89 10

2c 1 + + + + + . + . 4 + . . S S S S S S s
2 + + s + + + s + S S S S S S S S S "
3 .+..4+.4 .. 4 .444 4S sS s 5 s
4 . . . + . + . . + S S S S S S S S s5 + + S S S ss S S 5 S S S S S S S

2d I + S S 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2 + + S S S s S S S S S S S S S S S S S s
3 + + S S S s S S S S S S S S S s s s s•

4 + + S S S s S S S S S S S S S S S S S s

+ + * S S S S S S S S S S S S S s s s s

3 + + + + + + + + + + + + + + + s S S S S
2 + + . + + + + + + + + + + + + + S S S S

"4 .+ + . + ... +... + .. S SO0 0

5 + + 4 + + + + 4 + + + + + S S S S S s

4a 1 + . . S S 55 S S S S S S s s s s
2 + + s S S S S S S s S S S S S S s s s s

3 + + S S S S s S S s S S S S S S S S S s
4 + + S S S S s s s s S S S S S S s s s s'5 ++++S S s s s s S S S S S S S S S S

5a I + + . + 4 + 4 + 4 4 . + . . . S S S S S
2 + .+ + + . . . S S S S S

3 + +4 + 4 + 4 4 4 + 5 s555
4 4 + 4 + . . 4 4 . + 4 4 5 S S S S -:

•5 444 + + + 4 + + + 4445555555S S5: .- .... .' .sss

E Pr mer la I . ++ + + + + 55555 . . . S S S 5. ,'""
2 +4+.4 4 ......... S S5S I5555ss
3 44 + 4 + 4 + + 4 4 + + 5 . S S S 55
4 4+ + + + 4 + 4 . + + + 4 . . . S S S
5 4 + 4 4 4 4 + 4 + + S S S S S

lb I + 4 + 4 + 4 + 4 4 + + + 4 4S S S S S
2 + + + + . . ++ + + S S S S S S S S S
3 + . . + + 4 . . . . S s S S S S S S "

4 + + + 4 . . . . . . + S S S S S S s S.
4 + + + + + + + + . . + + S S S S s s s s

2a I . . . . S s S S S S S S S S S S s s s s

2 4 4 4 + + 4 4 4 4 . S S S S S S s s s s3. . . . . s s s s s s S S S S S S s s s s .-
4 . . . . . . . . . . . . . . . . S S S S

.

5 . .
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APPENDIX F (Coot'dl

Chemiclave Cycle Autoclave Cycle

10 W4UACTIMER Type t 2 4 67 9 I 34 78 10

2b 1 .4 . . . . . .4 . .4tS S S S
2 . + 4 4+ + . .. .. 3 +SS SS S S
3 4 + 4 4 . . 4 . . 44333333SS SS
4 444 .... .44 44 44 . . . S SS

5 44 4 44 4 44 . 444433 ... ...

2c 1 .4 + + .4 + .~4 .33533. .SS
2 44 4 33 3 . 3.S333SS SSS SS s s
3 + + +. ++~ .4 ++ + .! . .... c

4 .4..+44+4..44 .4 .. + S S 3SSS3
5 S++ +4 3 S S s33333ssS

2d 1 4+ +4 3 3 S3SS33S333S S s S S
2 .+..+. + + . ... 33 Ss s33S S
3 .4 4 +4 4 .33...333..3 S s s S S
4 444. 4+ 4 .33..33..33SS SS s S
5 .+4.,333S +4.. . 4.SSS

3a 1 . 4 4 . .+ . 3 SSSS
2 . .4+. .. . +., +4+33333333 S
3 4 + 44. 4 4 .444443..33..33.S SS

::i:5 .. .* . . .. . . . ,. . . . .. . . . .S ,S

" "2 . . . . . . . . . . + S S S S S S S S

3 4 4 + 4 . + + 4 4 4 4 S S S S S S

5 - 4+ 44444444 4444444433

4a .444 + + + + + + 4 4 4 3 s s
2. . . . . . . . + + + + + S S S S S

1-:: . . . . . .S S S S S S s S S S S S s

2 . S S

3 . . . . . . . . . . + S S S S S S S S S
4 .+ 4 . . . . . . . . . . . S S S S S

3 . .4 4 + 4 . . . . . S S S S S S S

:,4 4444+ + 44 + 44 +4S S4+S33S33S
5 44444444S + 4 44S + + 3333333 S

F Rans Randolph la I . + + + S S S S

2 . . . . +. . . . . + + . . . . S S
3 4 . . . . . . . . . . . . . . S S S S S
4 . . .4 + 4 4 . + 4 . . . . . . .
5 +44 . . . . . +4 4 . . . . + . .4 + S

2e + +4 ++ ++ ++ 44 44 + 4 44S3

3 I 44 4 + 4 4 + + + S S S S S S S S

2 . . . . . . . . . . . . . . . . . . . S

4 4 + 444+.444 4444444 + 4 . . .
5 . . . . + + + . . S. S S S S SS
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APPENOIX F (Coct'd)

Choiclave Cycle Autoclave Cycle

D NAKNUFATMER Type 1 2456 78 910 12 3 4 56 7 8 9 10

2a + + + + + + . + + + + + + S SS S S S S
2 + + + + + + + + + + + s s s s s s s
3 . . . S S S S S S S S S S S S S SS
4 .*++.++..+t SS ss s SSSSS s5 + + +++++ + S S S SS SS SS s

+ + + + + + * . + + + + S S S S S S S S

3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

4 S S S S S S S S S S S S S 0 0 0 0 0 0 0

5 0 0 0 0 0 0 0 0 00 0 0 0 0 0 0 0 0 0 0

2c I + + S S S S S S S S S SSS S S S S S 0

2 .+ + + .+ ++ + . + + s s s s s s s s
3 S S S S SS 5 S S S S S S 5 5 5 55
4 + + S S S S S S S S S S S S SSS S 0 0

2 d + S S S SS S S S S S S S S S S I 0

2d + + + + + + + + + + + + S S S S 0 0 0 0
2 .++SSSSSSS + ++ SSS
3" + S S S S S S S S S S S S S S S 0 0 0 0

2 + +++ + ++SSSSSS

4. .°

3 + + S S S S S S S S + + + + + S s ss s3a I + + S S 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 .

4 . + + + + + + + + + + + . . . S S S S S

5 . +++SSSSSS sSS ss

4a 1 S S SS S S S SS S S S S S S S 0 0 0 0

2 + S S S sS 5 S S S S S S 5 5 0 0 0
3 + S SS SS S S S S 5 S S S S S 0 0
4 S S S S S S S S S S S S S S 0 0 0 0
5 s s s s s s s s s s s s s s s s o o o 0

5a I
2N
3 NO SAMPLE -

.4 4

5

0 G Regency Ia 1 .+++++..+. . s sss ssss
92 .+4..++..4.+. *+ 5 s s s s

3 4. + + + . + .+ + + .+ + + S S S S SS
'4 4 . + + + . . + + + + ++ . + + . . . S

5 + + + . . + + + + . + + + + .+ S S S S
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APPENDIX F CCont'd) :
Cmiclave Cycle Autoclave Cycle

, ID MUFTURR l a 12 3 4 6 7 89 1 0 1 2 3 4 5 6 7 8 9 10

lb I 4 4 . .4 4 + + + S S S S S S S S

3 + + + + 4 + + + + . + + + S S S S S S S

4 + .+ + . 4 + . + + . . + . + + + + S S

2 +" + + + + + + + 4 + + S S S S S S S S S

2a + + 4 + + + + + 4 . + 4 + + + S S S S
2 . . . . . . . . . . + + S S S S S S S S

4 + + + + + 4 + + 4 + + S S S S S S

5 . . . . S S S S S S S S S S S S S S S S

2b + + + 44 + + + 4 4 . . . + + 4 4 + S S

2 . + . .. S S S S S S S S S S S S S S S S

3 . +. . . . S S S S S S S S S S S S S S
4 . . . . S S S S S S S S S S S S S S S S

5S S S S S S S S S S S S S S S S

2c 1 t++++, + + +s555555555 s

2c,2 4 4 4 . . . . . . . . S S S S S S S S S

3 .4 4 4+ 4 .5 .. sssS5 5S 55s
.4 . 4 4 44 4 5555555555 . ss ss ss

5 . . + . . + + + 4 + 5 . . . . '.5

2d I . . . . . . . . . + + S S S S S S S

2 .4 4 44 4 4444444555 . .. .. .s3 444444444 4 SS SSS

4 . .4 4 4 4 . + S S S S S S S S

3a 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

2 . 4 4 44 4 .4 4+ + S ....... ....... S
4 4+444444 + SSSSO+OOOO3' . . . . . . . . . . + + S S S 0 0 0 0 0

4 1 4 4 4 4 4 . . . . S S S 0 0 0 0 0 0
5 S S S S S S S 0 0 0 0 0 0 0 0 0 0 0 0 0

24a 4 + 4 + 44 + + 5 . . . . . . . .

3 444 . + . . . . .+ S S S S S S S-

4 . . S S S S S S S S S S S S S S S S

S S S S S S S S S S S S S S S S

2
3 N0 SAMPLE

4

10
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APPENDIX F (Cont'd)

Chalcleve Cycle Autocleve Cycle

10 W14UFACTURER TYP 1 2 4 67 89 0 12 3 4 67 89 I0

2mHR l 4+++ 44++4 +SS5S5SSS'S
H 2I. + + + + + + + + S S S S S S S S

2. . . . . . . . . . . + S S S S S S S S S
4 + + . . . . . . + + + + S S S S S S S

5 + . .++ 4 . + + + S S S 0 0 0 0 0

lb 1 + + + + 4 + + + + 4 + + + SS S 0 0 0

2 + + 4 + + + + + + + + + + S S S S S S S

3 . + + + + . + + + + + S S S S S S S -

4 . + .+ + +4 4 + + S S S S S S S S

2a I . . . . . . . . . + S S S S S S S S S '''

2 4 + 4 + + + + 4 . + ++. S S S S S

3 . . . . . . . . . . + S S S S S S S S S
4 44 + + 4 4 + + + + S S S S 0 0

5 . 4 . + . . . . . + S S S S 0 0 0 0 0

2b I +. 44444+ 4 3 . . . . . . . . S S -553
2 . . . .+ . + 5 . . S S S S 3 S 3335
3 . 4 + + + 4 4 4 + . + S S S S S S S S S

2 I + + + + S S S s S S S S S

3 + 4 4 +. 4 4 .+ +S. . S S

4 4 + 44 + .44 4 + + 4 + . S S S S

5 + . . . + + 4 + 4 + 4 . . . S S S4353

2d 1 + + + +.+ + + ++3+ S . S S S

2 . . . . . .+ 4 . . + S S S S S S S S S

3 .+ . . . . + . + + S S S S S S S S

4 44 4 44 4 3555533353 . ss ss ss
.5 + + 444444 + + . . . S S S S S

5. I 4444 +..+. ++sss+SSS

2 . + . + . . . . . + S S S S S S S S "

3 . . .4 4 4 + + + 4 4 . . S S S S S+353

4 +4+4S5SS 5 SS3SSSSS S

5 + + S S S S S S S S S S S S S S S 0 0 0

4a I+44 + 444 +.+ . . . S S S S

2 .4 + 4+ + 35 5 55 5 . .-

3 + 4 + 4 + 4 + + + + . . . . . S S S

4 4 +44 + .4 4 . + .+ . . S S S --55

5 . . . . . . + . . + S S S S S S S S S-
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APPENDX F CCoeit'd)

COilclaw Cycle Autoclave Cycle

10 MNUFCTURER Ty- A 12345678910 12345678910

. . . . . . . . . . . . . . . . S S S S

S + + + + + . + + . + + + S S S S 0 0 0 0

4 + + + + + . . + + + + + + + + S s s s S

I Shofu la 1 . 4 4 +4 4 .45..555.55.+555ss ss

+ + + + + + + . + + 4 + + . . . . S S S

32 + + + + + + + + + + + . . . . . . S S

4 . . . . . . . + . . +.+ + + + + + 

2a+ + + + + + + + + + + + + + + + s S S

lb 1 +4 ++4++ 5555555555

2 + + + . + + ++ + + + + + + + + + + SS

3 + + + + + + + + + + + + + + + + + S S 5
4 + + + + + + + + + + + S S S S S S

52+ + + + + + + + + + + + S S s sS
2a 1 ... 4.+ 4 + +++S -555555

2 + .+ + + + .+ + + + + . + . + S S S S

4 . + + + + + + + + + + + + S S S S S S

S. + + + + .+ + + + + + + + . S. S S S

2b + + 4 . +. + 4 5 5 . . . S S S SS

2 . 44 + + 4 + 44 444 + 4 S S S S S

4 444 4444 4 4 +++ ++S $S SS

5 . . . + + 44 . . + + 4 S . S S SS

2d . . . . . . . . . . . . .S S S S S S S

4 . . . . + . . . . + + + + + + S S S S S
2c I 44 4 44 4 4445555555 . +s ss ss2 4444444444 +.SSSSSSSS

3 . . . . . . . . . . . . . . S S S S S

4 . . . . . 4 4 . . . . . . . . S S

5 .444.44444 +++++SSS SS

2d ' 4444444444 ++++SS 55SS
:-2.*4444444444 + + 4 S S S S S S 5

3 44 44 44 4 44 44 4

4°44 *4 44 + SS SS S

4 4 44 4 44 4 44 +44 +s

-. 111



APPENDIX F (Cont'd)

Chleicl/an Cycle Autoclave Cycle

ID MAINFACTURER Type 23456789 10 1 23 4 6 7 8 9 10

4a 1 . +.+ . + . . . . . . ++ + . . . . .

2 + + + + + + . + + + . + + + S S S S S S

3 + + + + + + + + + + + S S S S S S S S S

4 + + + + + + + + 4 + + + + + + + SS S

5a I '

2

3 NO SAMPLE

4

5

'N.;

%+ S. S.oWhI+e la 1 + + .+ +.. .+ . .S S S S S S
. + + + + + + + . + . + + + S S S S S S

2 + +++ + + + + + + ++$S S SS S:.
.4 + + + + + + . + + + + S S S S S S S S S

5- + + + + + + + + + + + + + + + + 5555

2 + + + + + + + 4 + 4 . . . . . . S S S S

3 4 +4+4 +4+ +SSSSSSSSS

4" + + + + + + + + + + + + + + + + 5555 "

5 "+ + + + + + 4 + + + 4 + + + + +4S S S S2b I . + + + + 44 + + .4 + + 55 55 s S

2 + + + + + + + 4 + 4 + 44 + S$5 5555SS2 3 + + + + + + + + + + + . 4 + + . S S S

*3 + . + 4+ + + +4 SSS5SS
54 + + 4 + + 4 + 4 4 . + + + S S S S

2b I + + + + + + + + 4 + + + 4 + 44 + + S SS"
2 ++ + + + 4 5 5 . . . . . . 5 "5

3 . 4 + 4 + + + + + + + . 4 + + + 4 . S S

4o4+ + +4 4 +s+SS S
5 4 + 4. + + + + SS SSSSS

2b I 44 + + 44 . 4 . . 4 . 4 + 44 . . 555.

-o2 + ++ ++ 44 ++ 4+ +SSSS
3 + + + + + +S+ S S S S S S

4 4 4 + + + 4 4 4 4 . + 4 + S S S S S S S

5 44 . + 444 + 44 44 + 555 .. sss

2° 1 4 + 4 + 4 + + 4 + 4 + 4 44 + 5 . . . 5-

2 44 + + 4 + + + 4 . . + 4 + 4 . . + 4 S

3 . . . . . . . .+ + .44 4 S S S S S

4 + 4 . . . + + 4 . . S S S S S S S

5 . 4 4 +4 4 .45...55...55... 55..SS

3 .. .•
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APPENDIX F (Cont'd)

Chemicleve Cycle Autoclave Cycle

IO MJFTUR TV- Lpe 1234I678910 12345678910

3a 1 . + + + +. + + + ++ + + + + + S SS

2 + + + + 4 4 + + + + + + + S S S S S S

3 ++ + + + + + + + + 4 + .+ + + + S

4 4. 4 4 4 . .+4 . . 5..... SS SS5 4++ +++ ++SSSSSSSS "

5 + + 44 + + 4S S S S S S S S

4& 1 . + + . ... ++...++++. .. S S

2 .+ +. 4444 4 . + 4 . . 55

4 + 444 + . + 4 . 4 . . S S 4 S S S

5 . .+ + 4 + . + 4 4 . S S S S S

5a I

2
3 No SAMPLE
4
5

K Sta la 1 . . . . S S S S S S S S S S S S S S S S

2 + + + + S S S S S S S S S S S S S S S S

3 . . . . + + . + S S S S S S S S S S

4 + + + + + .+ + + S S S S S S S S S S

5 4 + + + S S S S S S S S S S -

lb I 4 + + . S S S S S S S S S S S S S S S S

2 2 1 4 + 444 + 4 . . + . + 44 4 + 42 + 4 + 4 + + + 4 + + + + + + + 4444+ ++.

3 . + + 4555 555555. .555

4 4 .+ + 4 + 4 . + + + + 4 + + + + 4 + 4

4, 5 4 + 4 + 4 + 4 + 44 + + + + + + 4 +

' 2a I . + ++ + .+ + + + . . ... .. ..

2 .+ 4 . + + + + + + + + 4

3 4 + 4 . . S S S S S S S S SSSS S-
4 +. + ++ + .++..++..++...++..++..

4 + 4 + 4 + 4 + 4 + + + 44+ + + + 4 + + + -.5 . . . . .+ + + .+ 4 + + 4 4 4 +

3 . + + + s s . . . . + S S S S S

2c I . . . . . . . . . . + S S S S S S S S S '

2 + 4 + + + + 4 4 4 4 + S + S S S S S S SS

3 + + + 4 + 4 . + S S S S S S S S S S
4 . . . . . . . . . . . . . S S S S S S S""

5 . . . . . . . . . . . . . + S S S S S S - ]
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APPENDIX F (Cont'd)

Chrnlclave Cycle Autoclave Cycle

ID MANUFACTURER Type ± i -L54z678910 1254 678 10L

2d 1 + .+ 4. + + 44 + + + + + . + . 4 +
2 . . .+++ S SSSSS S
3 + 4 + + + + 44 + 44 + 44 4 + +
4 .4.4+.4+.4+.4 .4 ~ SS SS S S S S

3a 44 4 44 4 ++4 4 + S

2e 1 .
4

.SS.S.S.. . SOOOOO SS Sooo

3 .4 4 +4 4 .55..55..55.5555 s
4 .44+.44.+.44.4 5SS SS SS S sS
5 . 4 4 4 4 + + .4 4 + ..... ....... S SS

4a 1 + 44 + . 4 4 44 + + S S
2 .44+4.4..+.4.4 S SS5S ss s s s
3 . .44.44.4+.4 .4 S SS S s s ss s

6~4 .+4 .+..+.4.4 SSS S S ss s s
5 .4 . + . + + . 4 . + 4 .SS S ss ss

5a I + SS SS S S s s S SSS S ss s s
2 .4.++.+..+. . SSSS S SS sS
3 .4.+. . . s s sss sss 5 

S S S S
4 4 + + + + + + .+ 4SSSS
5 .4..4..44 .44 ..+++4 44 Ss s s s

L Teledyneaensco Ia 1 + . . + + 4 4 4 4 4 4 4 4 4 S S S S S s

ID MAUF yp 12 4 44444444 1 12 4 + 4 + 555510.

2 + 4 + + + 4 + 4 4 4 + . . . . S S S S

4 + 4 . .+ + 4 + 4 + . . . . S S S

3 444444444 5SS +0 o S
"5 . . . . . . . . .S S S S 0 0 0 0 0 0 0 0

lb 1 + 4 + 4 + . + + + . . . . . . . S S S
3 + 4 + 444 + + . + S S S . . . S S
4 4 . . . + 444 + 4 4 + S S 4 S

5 .+ 4444444 SSSS.o S .. ooo

2a I +4 + + 444 + + + +. . . S
2 4 . . . .4 4 4 + 4 4 4 4 4 4 + 4 4 . .
3 + + + + 4+ 444 + 4 + . . . S S S
4 44 + 444 + 4 + 4 + + 4 4 4 . . . . S S
5 ++ + + + + + . . + + + S . . . .

2b 1 4 444 + + + 44444444 + 4 . . . .
2 444444444 + 4 . . . . . . . . . . S -.
3 + + + + 4 + 4 + + + 444 + 4 . . . .

4 . ++ + . .. + .. . .. .. S S.. S

44444444 44444 + +S444"

5 . . . . . . . . + . . . . . . . . . SS

+ + 4 + + *+ +

+ + ++

2 114 '
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APPENDIX F (Coct'd)

Chemilave Cycle Autoclave Cycle

oD MANUFACTURER Type 12 3 45678910 1 2 4 I5 6 78 910

, 2c 1 + + + . . . . . + ++ + . 4 + . + 4 +

2 . . . . .+ + ++ + + + 4+ + + + 4 +

3 ++ + + + + + + . + + + + + + + + + 

4 + + .+ + + + + + + + + 4 + + + + + + 

5 .+ . . .4. . .4 4 . .4 . . . S

2d 1 . . . . . . . .+ 4 . 44 . . . . .+

2 . . + + 4 + . 4. + + + +

3 . + + . . 4 + + 4 + . + + . ..

4 + 4+ + + 4 . . 4 4 . .+ 4444

5 .++ + 44 + + + + + + 4 4 . + 4 4 . 4

.4 38 1 .4 4 44 + . . +..445.. S SO 0 00* 2 44+ + + 44+ + 444 + + + + 4 s so o 00-,

4 + + 44 + 4 4 + .+ +.+ + S 0 0 0

5 4 4 4 + 444 4 4 . + + S S 0 0 0

5' 4 4 + 4444++44 +45555s000

4a 1 . 4 4 4 + . 44 4 + 4444.. . . ....

2 44444. .4.4 44 44 4++ 4S
4 . + + . .. .. . .. .. ..

5a + 4 + . . . . . . . 0 0 0 0 0 0 0 0 0 0

2 444 + 4 4 0 0000000 0 4

3 4 + . + 4 4 . . . 0 0 0 0 0 0 0 0 0 0
4 .+ . + . . . . . 0000000000

;.'5 . . . . . . . . . . 0 0 0 0 0 0 0 0 0 0

M VentureTechnology la I . 4 . 4 4 4 . . 4 4 5 5 5 5 5 5 S S S S
... 2 . . . . . . S S S S S S S S S 5 S S S S

3 ++++++SSSS 5555555555

4 4 4 4 4 . . . . + 444 S S S S .-
5 . . .4 + . . . + . + 555555 S S 55 ,

lb 1 ++SSSSSSSS SSSSSSSSSS

2 ++ + . + +4 . . . . . . . S S S S

3 + + . . + + + 5 5 S S S S 5 ,,

4 ++ ++ + 4 ... S + + 5 S S SS S 5

5 + 4 . . + . . . + + 5 S 5 s 5S5

2a 1

2

3 NO SAMPLE

4
5

a:. I

* ./ 115
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APPENDIX F (Cont'd)

hmlclave Cycle Autoclave Cycle

ID MANUFATLRER Type 1 123456789 10 12345678910

2e I + + + + + + + + + + 4 + + + + + + + + +

2 + . 4 + + + + + + + + + 4 + + S S S S

3 + + + + + + + + + + + + . + + S S

4 + + 4 + + + + 4 4 + + 4 + 4 + 4 S S S

5 . . .+ . . + + 4 4 + 4 . . . . S S"

2b I . 4 + 44 4 + .4 + 4 + .4 . .. . .

2 ++ ++++ + + S SSS0O

3 4 4 444. 4 + 4 4 4. .. .SSS S

4 4 4 4 4 . . . . . . + 4 4 4 + + S S

5 4 . . . . . . . . .+ + 4 +S. S S S

2c I 44 4 4+ 4 .4 4+ 4 .5$ .. ....

"3 . + + . .. ... .. .. .. S ,2 + . . . .S S S S S
3 44++ + 444444 + 44 44

,.5 + . + + .++...++...++ +. .. S S

,',2d I . . . . . . . . . + + + S S S S 0 0 0 04 4 + 4 + 444 4 4 . + + + + S S S S

3 4 . . . . + + + 4 . . .. + + S S S

, 4 . . . . . . . . . . . . . . S S S 0 0 0

3a I . . . . . . . . . . . . . . . . .+ S S1

2d 4444444444 + + +0 S00

2 4 4 4 . . . . . . . . . . . . . S S S

3 4 . . . . . . .+ .+ . . .+ S S S S
4 4444444444 +...+SSS S
5 4444444444 .. .. .. 4 4 4S S

4a I 444.4 4 .4 44 4 ........ ... s S S0

2 44 4 . . + + + .+ + S S S S S

3 4444444444 ++++. .. . SS
4 4 4 4 . . . . . . . . . . . S S S S 0 0

5 .4++. +++++ 44 4 .+ . +SS

4a I . . . + + + .+ + . . . . . . .

2 44 4 44 4 .++..+4.. . .. Ss.. .. s
3 44 4 44 4 .4 44 4 55 .. ....

-4" Se +++4++++++ ++ +++ +++

4 4444444444 4444444 444

5 . 4+ 4 ++. . . ..

117:
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CUTTING EFFICIENCY TEST DATA

4-

- 7 -,

//

119
1-4

Lii

. - .

- - ~ - ~ &Lr.



e4

APPENIX G

CUTTING EFFICIENCY TEST DATA

Type l Depth of Cut (no)

0 wMAJFACTMJ st Run 2nd Run 3rd Run 4th Run 5th Run

A Brasseler 9.237 7.459 6.723 6.129 5.546

2 10.977 10.528 7.530 6.907 6.318
3 9.354 8.590 7.857 6.696 6.193
4 9.201 8.284 7.265 6.388 5.975

5 9.207 8.640 7.335 6.466 5.900

Ave. 9.595 8.700 7.342 6.517 5.986

8 DI am 1 Broke -

2 Broke - - - -

3 31.147 24.795 23.171 21.956 18.939

4 31.941 15.270 13.572 12.071 10.207
5 28.180 16.216 16.556 14.946 13.046

Ave. 30.423 19.427 17.766 16.204 14.064

C Jaro 1 23.177 21.591 19.993 19.705 17.890

2 22.854 22.372 19.619 19.185 16.029
3 26.690 25.740 22.277 21.496 17.268
4 26.465 25.969 22.756 22.267 18.601
5 25.465 24.559 21.270 20.533 16.524

Ave. 24.930 24.046 21.183 20.637 17.262

D NItec 1 16.172 15.537 14.914 14.291 13.734

2 14.661 13.868 13.286 12. 703 12.252
3 17.635 17.113 16.411 15.709 15.169

4 16.925 16.328 15.654 14.982 14.462

5 15.379 14.610 13.998 13.387 12.914

Ave. 16.154 15.491 14.853 14.214 13.706

E Prmler 1 27.499 26.644 25.777 25.133 24.875

2 33.374 32.616 32.006 30. 747 30.363

3 33.280 32.180 31.237 30.161 29.588
4 32.508 31.625 30.940 30.375 29.904

5 32.080 31.287 30.790 29.735 29.147
Ave. 31.748 30.870 30150 29.230 28.775

F Ransm & Randolph 1 26.656 26.017 25.394 24.613 24.071

2 27.417 26.805 26.240 25.581 24.987

3 27.666 26.822 25.959 25.135 24.274

4 28. 429 27.883 27.349 26.782 26.264

5 27.259 26.500 25.237 24.874 24.085

Ave. 27.486 26.805 26.036 23.397 24.736

G Regency I Broke - - - -

2 Broke - - - -

3 Broke - - - -

4 Broke - - - -

5 Broke

4 Ave. Broke - .

120
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APPENOIX G (Cont"d)

10 NMUFACTLRfER _ lst Run 2nd Run 3rd Run 4h Run 5th Run

H Reco 1 28.560 22.166 19.019 16.065 13.108

2 27.146 20.664 17.815 15.180 12.502

3 26.375 20.123 17.236 15.050 12.579

4 28.733 21.738 18.425 15.325 12.183

5 31.452 10.837 8.755 7.471 6.175

Ave. 28.453 19.106 16.250 13.822 11.309

I Shotu 1 18.951 17.802 14.737 14.019 13.263

2 20.584 19.247 15.705 15.136 14.315

3 20.832 19.260 15.893 15.100 14.269

4 20.329 18.692 15.406 14.633 13.822

5 17.634 1.406 13.596 12.918 12.225

Ave. 19.666 18.281 15.067 14.361 13.579

- S. S. White 1 25.532 23.488 20.427 19.335 15.634

2 22.348 21.329 18.226 16.160 14.010

3 25.876 24.063 19.302 15.952 14.305

4 Broke - - -

5 22.469 21.213 19, 180 18.194 15.955

Ave. 24.056 22.523 19.284 17.410 14.976

K Star 1 26.964 24.822 20.240 19.417 18.099

2 27.344 25.172 20.526 19.691 18.354

3 27.038 24.891 20.296 19.471 18.149

4 26.598 24.486 19.966 19.154 17.854

5 32.578 30.070 24.539 23.503 22.029

Ave. 28.)04 23.888 21.113 20.247 18.897

L Teledyne Densco 1 28.997 27.673 26.784 25.291 22.408

2 30.M 27.562 26.014 23.388 22.238

3 27.785 25.787 24.933 23.679 22.660

4 29.727 27.441 25.072 23.972 23.180

5 28.041 25.85 24. 22.69

Ave. 29.108 26.810 25.482 23.996 22.635

M Venture Technology 1 8.248 7.276 7.117 5.663 5.466

2 8.514 6.636 6.459 3.169 2.948

3 10.285 8.537 8.331 5.444 5.187

4 8.202 6.808 6.644 4.340 4.135

5 8.937 7418 7.239 4.730 4.506

Ave. 8.837 7.335 7.158 4.669 4.448

N Vic Pollard I 3.105 2.888 2.546 1.490 1.335

2 5.432 5.106 4.509 2.662 2.391

3 Broke - - -

4 4.269 3.927 3.458 2.006 1.793

5 3.816 3.492 3.081 1.788 1.589

Ave. 4.156 3.853 3.399 1.987 1.777
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APPENDIX G (Cont'd)

Type Ib Depth of Cut (am)

10 MAUFAC1 UER i 1st Run 2nd Run 3rd Run 4th Run 5th Run

A Brasseler 7.267 6.795 6.032 5.615 5.211

2 9.327 8.851 7.619 7.220 6.200

3 7.260 6.763 6.007 5.619 4.220

4 .318 7.584 5.228 3.485 2.896

5 6.548 7.377 6.414 5.841 5.370

Ave. 8.344 7.474 6.260 5.556 4.779

a Dim 1 23.465 21.271 16.856 15.147 13.772

2 25.053 22.064 9.162 7.206 6.553

3 21.941 18.492 13.681 11.178 9.803
4 27.903 25.205 17.698 16.134 14.904
5 25.164 22.481 15.915 14.486 13.157

Ave. 24.705 21.903 14.662 12.830 11.638

C Jaro 1 26.570 23.761 22.439 21.542 20.756

2 24.267 22.466 21.101 19.900 18,809

3 27.864 23.864 21.407 19.666 18.589

4 26.932 24.857 23.359 22.025 20.801 -

5 23.687 22.022 20.686 19.514 18.452

Ave. 25.864 23.394 21.798 20.529 19.481

D MIltex 1 29.045 24.287 18.476 15.519 14.496

2 31.712 26.527 20.129 16.879 15.776

3 30.209 25.264 19.197 16.113 15.055
4 35.1122 28.972 22.325 18.673 17.675
5 33.919 29.297 24.528 22.118 19.943

Ave. 32.001 26.869 20.931 17.860 16.589

E Premlier 1 27.586 25.272 23.621 21.721 19.341

2 27.932 25.931 24.665 23.653 18.402

3 32.245 27.453 25.670 23.019 19.887

4 30.079 27.565 25.739 23.640 21.086

5 32.559 31.074 29.871 28.587 26.870

Ave. 30.080 27.459 25.913 24.120 21.117

F Ransom & Randolph 1 25.922 21.699 18.596 15.559 12.369

2 26.897 22.145 18.841 15.782 12.393

3 25.882 21.673 18.547 15.482 12.348

4 26.989 22.664 19.40 16.356 13.175

5 26.259 21.994 18.814 15.771 12.636

Ave. 26,3 70 22.035 18.848 15.790 12.584

G Regency 1 0.960 0.903 0.858 0.811 0.763

2 1.226 1.119 1.061 0.999 0.940
3 0.767 0.727 0.699 0.661 0.623

4 1.060 0.984 0.934 0.681 0.828

5 0.808 0.759 0.730 0.690 0.649

Ave. 0.964 0.898 0.856 0.808 0.761
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APPENDIX G (Cant'd)

-D MAMIJFACTURER I Ist Run 2nd Run 3rd Run Oth Run 5th Run

H ROPCO 1 24.607 21.249 19.860 18.542 15.669
2 25.896 19.494 18.204 17.123 12.541
3 23.019 16.487 15.494 14.573 9.319
4 23.728 18.630 17.439 16.439 12.216
5 21.562 17.565 16.474 15.554 11.691

Ave. 23.762 18.685 17.494 16.446 1T2.287

Shotu 1 22.230 17.920 16.359 15.059 14.362
2 20.118 16.119 14.705 13.532 12.899
3 20.368 16.227 14.795 13.607 12.967
4 24.343 20.255 18.999 17.893 17.058
5 24.118 18.669 16.492 14.931 14. 104

Ave. 2225 17.838 18.270 15.004 14.278

SS. S. White 1 0.851 0.839 0.831 0.766 0.732
2 0.865 0.841 0.827 0.783 0.754
3 1.043 1.009 0.998 0.890 0.827
4 0.843 0.828 0.817 0.779 0.743
5 1.155 1.30 412 1069 0.4

Ave. 0.951 0.929 0.915 0.857 0.800

K Star 1 25.039 16.60)7 14.452 13.235 10.215
2 27.318 19.803 17.491 15.507 9.9523 28.778 23.2" 20.862 18.652 8.847
4 29.080 15.601f (Z.653 11.615 8.590
5 28336 23.jG 21482 18307 13041

Ave. 7.710 19.759 17.3M8 15.463 10.129

L Teledyne Deiuaco I 25.188 24.120 21.062 19.015 17.950
2 32.537 28.417 27.330 25.253 24.154
3 30.421 27.278 24.230 23.153 22.012
4 25.182 24.097 22.029 19.994 18.920
5 27.269 261, 24.106 21.051 19."97

Ave. 28.119 26.012 23.751 21.693 20.607

m Venture Technology I 14.8&M 14.061 8.990 8.383 8.2432 12.953 12.145 9.553 9.147 9.065
3 13.648 12.931 8.241 7.661 7.5524 15.743 15.206 7.024 6.181 6.032

1.333 1.43 8.627 1.039 7.903
Ave. 14.296 13.577 8.47 7.6 7.759

N VIc Pollard I 0.884 0.720 0.621 0.575 0.522
2 0.938 0.769 0.666 0.619 0.5633 0.526 0.421 0.358 0.337 0.295

4 0.991 0-823 0.723 0.684 0.6055 .03 1056 0.933 0.671 0.754
Ave. 0.942 0.756 0.60 0.613 0.548

123

.1t r12 , 3 6 6 7 4 4 21 . .5 1 . 1i 2 7.31 19 803 7.49 13 307 .9I



APPENDIX G (Cont'd)

Typo 2a Depth of Cut (m)

10 MM4UFCTURER I It Run 2nd Run 3rd Run 4th Run 5th Run

A Br asso I o 0.994 0.912 0.891 0.859 0.796

2 1.038 0.803 0.788 0.766 0.710
3 3 1.363 1.126 1.085 1.050 0.883
4 1.124 1.025 1.013 0.969 0.879
5 0.977 0.861 0.829 0.796 0.718

Ave. 1.099 0.945 0.921 0.888 0.797

• B D aim 1 1.030 0.9182 0.929 0.815 0.718

2 1.739 1.689 1.589 1.519 1.143
3 0.964 0.917 0.840 0.776 0.653
4 1.179 1.075 0.985 0.919 0.818

.,5 1.063 0.987 0.951 0.912 0.834

Ave. 1.195 1.130 1.059 0.968 0.833

C- Jro 1 6.827 4.605 3.116 2.825 2.616

2 5.992 3.767 2.877 2.264 1.980

3 6.002 4.395 3.479 2.791 2.205
-, 4 6.858 3.756 3.149 2.404 2.132

5 7.108 4.280 3.109 2.651 2.229
Ave. 6.557 4.161 3.146 2.587 2.232

D 0 miltaic 1
2
3 NO SAMPLE

4
5

Ave.

E Premier I Broke - - - -

2 Broke - - - -

3 Broke - - - -

.4 Broke - - - "
5 Broke - -

Ave. Broke - -

F Ranscm & Randolph I 8.236 5.092 4.052 3.005 1.941
2 8.405 5.282 4.251 3.136 1.967
3 8.468 5.282 4.326 3.279 2.197

4 8.129 5.111 4.069 3.033 1.976

- Broke - -

Ave. 8.310 5.212 4.175 3.113 2.020

G Regency I Broke
2 Broke - -

3 6.052 4.973 4.115 3.342 2.479
4 5.895 4.889 3.863 3.293 2.804
5 5.260 4.731 4.304 3.383 2.509

Ave. 5.736 4.864 4.094 3.339 2.597
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APPENDIX G (Cont'd)

ID IMMJFACTIFER 0 let Run 2nd Run 3rd Run 4th Run 5th Run

H Repco 1 8.539 6.655 4.835 4.138 2.675
2 8.375 5.761 4.610 3.642 2.959
3 7:123 5.036 4.283 3.247 2.245

4 8.906 6.797 4.765 3.486 2.503
5 7.699 6.093 4.683 3.464 2.781

Ave. 8.128 6.068 4635 37595 2.633

I Shotu 1 8.976 5.992 4.785 3.796 2.837
2 7.624 4.935 3.622 3.119 2.701
3 8.203 5.981 5.226 4.701 4.192
4 8.631 5.023 4.183 3.359 2.743

5 8.658 5.390 4.340 3.311 2.740
Ave. 8.1 T5464 47431 3.657 3.043

SS. S. White 1 0.871 0.778 0.713 0.640 0.620

2 0.903 0.868 0.848 0.798 0.751 .
3 0.922 0.880 0.858 0.799 0.749
4 0.687 0.853 0.608 0.551 0.525
5 0.793 0.718 0.669 0.618 0.602

Ave. 0.835 0.779 0.739 0.681 0.649

K Star I Broke - - -

2 9.035 7.270 6.403 5.831 5.445

3 7. 5015 6.825 6.467 6.176 5.945
4 8.212 6.747 6.093 5.619 5.249

5 Broke - ---

Ave. 8. 251 6.947 6.321 5.875 5.546

L Teledyne Oensco 1 11.486 9.149 7.058 6.010 5.981

2 8.113 8.020 6.952 4.918 4.868
3 9.169 8.014 6.963 5.919 4.852

4 11.287 9.987 7.922 6.897 4.843
5 9.154 7.006 5.952 4.9"2 3.848

Ave. 9.842 8.435 6.969 5.729 4.878

m Venture Technology I
2

3 NO0 S AM P LE

4
S4

Ave.

N Vic Pollard 1 3.269 2.844 2.484 1.863 1.667

2 4.281 3.811 3.382 2.483 2.098

3 5.002 4.301 3.701 2.801 2.651

4 3.763 3.161 2.709 1.919 1.731

5 5.248 4.618 3.884 2.729 2.519

Ave. 4.313 3.747 3.232 2.359 2.133
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APPENDIX G (Cont'd)

Type 2b Depth of Cut (n)

10 MANUFACTURER I 1I5 Run 2nd Run 3rd Run 4th Run 5th Run

A rasseler I 1.583 1.503 1.361 1.315 1.217

2 1.068 1.001 0.967 0.930 0.896

3 1.148 1.071 1.033 0.935 0.905
4 1.092 1.031 0.971 0.940 0.890

5 1.535 1.346 1.286 1.212 1.152

Ave. 1.285 1.190 1.124 1.066 1.012

a Dim I 1.155 0.919 0.886 0.831 0.732

2 1.151 0.925 0.885 0.779 0.694
3 1.064 0.868 0.842 0.726 0.611

4 1.591 1.225 1.096 0.962 0.832

5 1.401 1.259 1.231 1.139 1.061

Ave. 1.272 1.039 0.988 0.887 0.790

C Jaro 1 6.125 3.870 3.454 2.921 2.459
2 5.776 4.036 3.464 2.999 2.208

3 6.132 4.149 3.087 2.504 1.872

4 5.191 3.928 3.266 2.886 2.019
5 6.013 4.019 3.516 3.069 2.358

Ave. 5.847 4.000 3.357 2.876 2.223

0 MIItex 1 4.621 4.424 4.132 3.727 3.520

2 4.832 4.354 3.940 3.622 3.334

3 4.331 3.762 3.158 2.778 2.594

4 4.196 3.575 2.895 2.638 2.259

5 5.181 4.487 3.742 3.278 3.070

Ave. 4.672 4.120 3.573 3.209 2.955

E Premier 1 8.343 6.479 5.296 4.349 4.031

2 9.839 6.055 4.931 4.222 3.795

3 8.667 6.473 5.228 4.435 3.868

4 8.380 5.876 4.619 4.007 3.696

5 8.803 6.209 5.008 4.224 3.821
, Ave. 8.806 6.218 5.016 4.247 .,842 "

F Ransom Randolph 1 8.150 6.544 5.468 4.221 3.071

2 8.179 6.686 5.617 4.560 3.217

3 7.891 6.413 5.365 4.284 3.190

4 7.711 6.258 5.199 4.127 3.010

5 7.680 6.226 5.168 4.115 3.014

Ave. 7.922 6.425 5.363 4.261 3.100

G Regency 1 4.326 3.388 2.952 2.705 2.551

2 5.226 3.389 2.715 2.329 2.048

3 4.811 3.670 3.05 2.767 2.454

4 5.319 3.626 2.794 2.606 2.259

5 3.914 2.514 2.086 1.825 1.684

Ave. 4.719 3.317 2.726 2.446 2.199
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APPENDIX G (Cont'd)

ID MWaFAC~TSWER __ ist Run 2nd Run 3rd Run 4th Run 5th Run

H Repo, I Broke- --

2 Broke ----

3 Broke - --

4 Broke ----

5 Broke ----

Ave. Br.ke.

I Shofu I 7.106 5.610 4.830 4.120 3.198
2 8.168 5.658 4.788 4.239 3.465
3 7.934 5.308 4.955 4.654 3.720
4 7.787 6.430 6.110 5.795 4.932
5 8.043 5.855 5.189 4.772 3.846

Ave. f.800 5.772 5.174 4.1 382

SS. S. White 1 2.986 2.905 2.714 2.607 2.473
2 3.137 3.050 2.958 2.711 2.375
3 2.123 2.075 1.991 1.828 1.658
4 2.625 2.591 2.461 2.254 2.105

* .2.292 2.232 2.098 1.93: 1.840
Ave. 2.633 2.571 2.444 2.266 2.090

K Star 1 8.446 6.724 6.007 4.796 4.239
2 9.536 7.637 6.797 5.421 4.816
3 7.853 5.975 5.357 4.502 3.849 i
4 8.150 6.433 5.719 4.550 4.028
5 7.222 5.731 5.100 4.071 3.604

- -e 8.2 -W.500 5.796 4.668 4.107

L Teledyne Densco I 10.312 7.146 6.108 5.083 3.052
2 8.406 7.181 6.141 5.124 4.014
3 7.308 6.114 5.062 4.042 3.996
4 8.536 6.232 5.106 4.0M 2.051
5 10.457 9.203 7.109 5.056 3.027

Ave. 9.00 7175 5.905 4.7 328
3 7004 --29 5T - -. 679 3.228

m Venture Technology 1 8.020 5.841 4.706 4.183 3.764
2 7.635 6.283 5.055 4.253 3.873

4 7.213 5.862 3.956 3.115 2.410
5 7.628 5.838 4.933 4.105 3.688

Ave. -7610 6.023 4.769 4.000 3.469

*N Vic Pollard I Broke - --

2 Broke ---

3 Broke ---

4 Broke ----

5 Broke ----

Ave. aroke .
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APPENDIX G (Cont'd)

Type 2c Depth of Cut (mm)

I0 MANUFACTURER I 1st Run 2nd Run 3rd Run 4th Run 5th Run

A Brasseler 1 1.633 1.482 1.289 1.198 1.073

2 1.434 1.360 1.250 1.151 1.067
3 1.301 1.162 1.042 0.986 0.833

4 1.624 1.458 1.357 1.154 1.020

5 1.123 1.063 0.977 0.901 0.844
Ave. 1.423 1.305 1.183 1.078 0.967

8 Diame 1 2.219 1.825 1.486 1.359 1.259

2 2.128 1.781 1.459 1.328 1.227

3 3.180 2.017 1.535 1.184 1.071
4 3.611 3.079 1.462 1.216 1.053

5 2.455 1.859 1.551 1.269 1.173

Ave. 2.718 2.112 1.499 1.271 1.157

C Jaro 1 7.519 4.733 3.694 3.350 3.137

2 7.724 4.582 4.090 3.675 3.464

3 8.428 4.847 3.707 3.402 3.114

4 6.559 4.345 3.616 3.331 3.079
5 6.557 4.775 3.918 3.288 2.701

Ave. 7.357 4.656 3.805 3.409 3.099

0 I Itex 1 6.002 4.917 3.990 3.661 2.932 -

2 5.939 4.832 4.053 3.649 3.124

3 5.435 4.422 3.706 3.333 2.843
4 6.466 5.236 4.386 3.941 3.379
5 5.954 5.414 4.718 4.258 3.383

Ave. 5.959 4.964 4.171 3.768 3.132

E Premier 1 9.484 7.391 5.859 5.229 5.528
2 9.665 7.153 6.116 5.487 4.806

3 9.393 6.470 5.512 5.214 4.468
4 9.514 7.005 5.829 5.310 4.601
5 9.445 6.997 6.036 5.423 4.882

Ave. 9.500 7.003 5.870 5.333 4.857

F Ransom & Randolph 1 8.672 6.469 5.381 4.199 3.018

2 8.332 6.233 5.174 4.061 2.942
3 8.230 6.167 5.046 3.954 2.819 W

4 8.422 6.333 5.250 4.135 2.999

5 8.586 6. 04 5.451 4.086 2.848

Ave. 8.448 6.341 5.260 4.087 2.925

G Regency I 5.732 4.476 3.793 3.198 2.444

2 4.999 3.984 3.662 2.790 2.293

3 5.664 3.996 3.341 2.640 2.052

4 4.726 3.834 3.391 2.845 2.543

5 5.230 4.080 3.465 2.913 2.235

Ave. 5.270 4.074 3.530 2.877 2.313
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APPENDIX G (Cont'd)

M AMJFACTURER I Ist Run 2nd Run 3rd Run 4th Run 5th Run-

H Repco I 5.562 4.789 3.846 2.897 2.334
2 6.638 6.146 4.770 2.325 2.110
3 6.033 3.116 4.049 2.975 2.289
4 6.746 5.611 4.323 3.589 3.27Q
5 4.852 3.895 2.772 2.114 1.901

Ave. 57970 5.111 3.952 2.780 2.383

1 Shot u 1 7.305 5.043 4.384 3.618 3.375
2 8.553 6.446 5.895 5.241 4.848
3 9.025 6.609 5.330 4.007 3.736
4 9.065 6.833 6.167 5.315 4.586
5 7.048 5.871 4.951 4.230 3.986

AVG. 8.199 6.160 5.345 4.482 4.106

J S. S. Whit I Broke----

2 Broke----
3 Broke----
4 Broke----
5 Broke----

Ave. Broke - - - -

K Star 1 10.263 7.378 6.341 5.393 4.630
2 8.251 5.930 5.074 4.307 3.724

3 9.658 6.990 5.969 5.070 4.651
4 Broke - - --

5 8.892 6.298 4.969 4.055 3.764
Ave. 97266 6.649 5.588 4.706 4.192

L Teledyne Densco 1 8.253 6.197 4.172 3.131 1.99
2 10.238 8.168 7.139 5.095 3.026
3 9.239 8.122 7.096 4.068 3.008
4 8.226 6.146 5.054 3.021 1.956
5 6.211 5.123 3.053 2.031 1.959

Ave. 8K433 6.151 5.303 3.469 2.388

N Venture Technology 1 8.375 6.327 5.688 5.352 4.921
2 8.334 6.296 5.661 5.326 4.897
3 7.955 6.226 5.52.3 4.976 4.365
4 9.259 6.938 6.197 5.859 5.366
5 7.223 5.524 4.946 4.670 4.279

Ave. 8T229 6.262 5.603 5.237 4.766

N Vic Pollard 1 1.405 1.373 1.190 1.173 1.163
2 0.923 0.877 0.748 0.729 0.683
3 1.879 1.804 1.541 1.484 1.466
4 1.563 1.469 1.391 1.544 1.266

5 1.014 0.933 0.892 0.842 0.741
Ave. 1.357 17291 2.152 2.14 1.064
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APPENDIlX G (Cont'd)

Type 2d Depth of Cut (m)

10 MANUFACTURER IF Ist Run 2nd Run 3rd Run 4th Run 5th Run

A 8rassIer 1 1.521 1.039 0.864 0.807 0.722
2 1.288 1.047 0.983 0.864 0.757

3 1.281 1.120 0.976 0.875 0.763
4 1.075 0.855 0.782 0.731 0.685

5 1.221 0.989 0.830 0.765 0.695
Ave. 1.277 1.010 0.887 0.808 0.724

a Dame 1 2.045 1.786 1.275 1.061 0.953
2 3.121 2.103 1.663 1.477 1.254
3 2.801 1.988 1.657 1.355 1.201
4 3.614 2.121 1.913 1.737 1.555

5 2.206 1.731 1.582 1.271 0.974
Ave. 2.757 1.946 1.618 1.380 1.1817

C Jaro 1 7.957 6.402 5.369 4.404 3.558
2 8.211 5.894 4.647 3.586 2.931
3 8.827 6.802 6.053 5.164 4.508
4 8.502 6.341 5.668 4.954 4.471

5 8.366 6.158 4.798 4.058 3.522

Ave. 8.373 6.319 5.307 4.433 3.798

0 miltax 1 2.098 1.773 1.690 1.383 1.206
2 1.901 1.727 1.586 1.390 1.214
3 2.268 2.141 1.890 1.396 1.313

4 1.742 1.514 1.438 1.285 1.190
5 1.909 1.680 1.563 1.401 1.162

Ave. 1.984 1.767 1.633 1.371 1.217

E Premier 1 8.611 7.054 6.212 5.236 5.012
2 Brokie - - - -

3 8.894 7.236 5.985 5.132 4.771
4 9.015 6.824 5.821, 5.024 4.503
5 9.073 6.854 5.644 4.673 4.032

Ave. 8.898 6.99 5.916 5.016 4. 580

F Ranson& Randolph 1 8.450 6.09 5.006 3.968 1.954
2 8.355 5.975 4.938 3.897 1.848 -

3 8.542 6.037 4.967 3.903 1.874
4 81 98 5.786 4.742 3.716 1.700
5 8:496 5.969 4.970 3.892 1.877

Ave. 8.404 5.972 -4.925 3.875- T 1.851

G Regency 1 3.779 3.245 2.970 2.546 2.013
2 Broke - - - -

3 3.830 3.226 2.963 2.622 2.462
4 4.816 3.438 2.859 2.322 2.067
5 4.776 3.430 2.789 2.315 2.111

Ave. 4.300 3.335 2.895 2.451 2.163
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APPENDIX G (Cont'd)

1D IMUFACTURER 0 lit Run 2nd Run 3rd Run 4th Run 5th Run

H Repco 1 Broke

2 Broke -
3 Broke
4 Broke - .
5 Brake - . " -

Avg. Broke - -

Shotu 1 7.005 5.937 4.481 4.124 3.728
2 8.502 6.937 5.480 4.574 3.270
3 7.368 6.140 4.955 4.188 3.284
4 8.578 6.704 5.216 4.322 3.0857.808 6,5 4.343 3. 727 3. 29._..2

Ave. 7.868 6.355 4.895 4.187 3.476

S. S. WhIto I 2.489 2.386 2.262 2.059 1.806

2 2.061 1.886 1.849 1.764 1.613
3 1.939 1.793 1.727 1.593 1.347
4 2.311 2.112 2.047 1.903 1.382
5 2.021 1.636 1.601 1.467 1.238

Ave. 2.164 1.963 1.897 1.757 1.477

K Star Broke - - -".
2 7.860 5.07, 4.118 3.324 3.048
3 Brf )* - -.

4 9.U02 5.647 4.466 3.632 3.096
5 Broke o

Ave. 8.431 5.362 4.292 3.478 3.072

L Teledyne Densco 1 6.430 5.339 4.316 3.196 2.102
2 9.406 7.359 6.346 4.319 4.279
3 8.405 7.366 6.338 5.314 3.249
4 8.416 6.344 5.334 3.309 2.228
5 9.414 8.294 7.283 6.252 5.188

Ave. 8.414 6.940 5.923 4.478 3.409

m Venture Technology 1 4.787 3.383 2.593 1.851 1.628
2 4.467 3.452 2.557 1.756 1.603

3 4.860 3.293 2.877 2.207 1.884
4 4.906 2.685 2.351 1.919 1.717
5 4.041 3.038 2.454 1.847 1.434

Avg. 4.612 3.170 2.566 1.916 1.653

N ViC Pollard 1 Broke - -

2 Broke - -3 Broke --

4 Broke -""

5 Broke -
Ave. Broke -
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* APPENDIX G (Cont'd)

%

Typo 3a Depth of Cut(m

ID MJNLFACTI.AER I 1st Run 2nd Run 3rd Run 4th Run 5th Run

A Bresseler 1 1.038 0.928 0.807 0.773 0.759
2 1.39 1.185 0.845 0.774 0.762

3 1.451 1.315 1.187 1.138 1.116
4 1.471 1.295 1.074 1.015 0.999
5 1.458 1.284 1.065 1.007 0.991

Ave. 1.363 1.201 0.996 0.941 0.925

8 01 ms 1 1.287 O.0%8 0.816 0.767 0.692
2 1.09 0.972 0.877 0.779 0.699
3 1.067 0.892 0.768 0.701 0.628
4 1.398 1.119 0.937 0.868 0.781
5 0.998 0.861 0.784 0.677 0.612

Ave. 1.168 0.968 0.832 0.758 0.682

C jero 1 18.205 13.601 11.908 10.210 9.264
2 16.341 13.473 12.575 11.651 11.016
3 16.705 12.634 11.076 9.513 8.642
4 19.569 13.104 10.385 7.662 6.251
5 17.303 12.755 11.143 9.526 8.626

Ave. 17.625 13.113 11.417 97.712 8.760

0 Miltex 1 1.356 1.188 1.150 1.032 0.841
2 1.127 1.022 0.924 0.821 0.743
3 1.164 0.805 0.767 0.726 0.623
4 1.135 0.994 0.949 0.914 0.844
5 1.088 0.947 0.845 0.798 0.710

Ave. 1.174 0.99 r0927 0.858 0.752

-- -7.96

E Premier 1 33.952 32.833 31.5156 29.375 27.269
2 29.171 26.286 24.947 22.563 20.479
3 34.037 32.961 28.952 22.072 18.379
4 31.390 28.182 26.806 24.350 22.138
5 28.892 27.879 24.660 19.170 16.146

Ave. 31.490 29.628 27.390 23.506 20.82

F RanAm & Randolph 1 17.675 13.646 11.5m 8.548 5.527

2 18.750 12.720 10.679 9.653 6.632

3 17.773 15.742 .13.707 10.689 6.668
4 19.682 14.660 10.625 8.606 7.588
5 16.646 13.624 11.585 7.519 5.552

Ave. 18.105 14.078 11.632 9.003 6.393

G Regency 1 1.620 1.540 1.427 1.128 1.100
2 1.339 1.279 1.162 0.944 0.917

83 1.115 1.071 0.962 0.799 0.771

4 1.449 1.384 1.257 1.022 0.992
5 1.198 1.144 1.039 0.844 0.820

Ave. 1.44 1.204 1.169 0.947 0.920
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APPENDIX G (Cont'd)

ID IMNFACTURER Is 1t Run 2nd Run 3rd Run 4th Run 5th Run

H Repco 1 21.216 19.759 19.330 17.206 16.994
2 19.572 18.629 18.383 16.761 16.565
3 23.465 22.105 21.631 19.283 19.048

4 23.433 21.567 21.093 18.748 18.513
19.396 17.806 17.239 14.950 14.756

Ave. 21.416 19.973 19.535 17.390 17.175

I Shofu 1 29.571 20.318 17.914 15.820 7.422

2 30.744 25.249 21.857 20.322 15.093
3 27.784 22.387 18.827 15.576 10.784
4 32.784 26.007 21.667 17.636 12.064

5 31.953 21.906 19.502 17.408 12.978

Ave. 30.567 23.173 19.953 17.352 11.668

S. S. WhIte 1.341 1.136 1.121 1.032 0.951
2 1.196 1.067 1.048 0.975 0.930
3 1.114 1.017 1.006 0.934 0.907
4 1.165 1.081 1.063 0.942 0.909

5131 1.019 1.007 0.919 0.844
Ave. 1.235 1.064 1.049 0.960 0.908

K Star 1 17.669 16.650 16.165 15.717 13.635
2 19.508 18.418 17.703 16.938 15.432
3 16.504 15.490 14.969 14.250 12.954

4 18.434 17.211 16.632 15.816 14.385

5 18.586 17.257 16.578 15.850 14.409

Ave. 18.140 17.005 16.409 15.714 14.163

L Teledyne Densco 1 31.336 28. 102 25.071 23.009 21.974

2 33.299 30.144 27.050 23.962 20.883
3 28.316 26.188 23.119 21.936 19.856

4 29.296 27.226 22.190 20.103 17.036
5 30.265 26.196 24.146 19.976 17.918

Ave. 30.502 27.571 24.315 21.797 19.533

* venture Technology f -
'  

4.242 4.047 3.438 2.632 2.547

2 4.785 4.603 3.929 3.019 2.924

3 4.514 4.323 3.681 2.823 2.733
4 5.005 4.730 4.029 3.078/." 2.978
5 3.918 3.792 3.211 2.450 2.370

Ave. 4.493 4,299 3.657 2.800 2.710

N Vic Pollard 1 17.463 15.891 13.621 11.526 10.652

2 19.684 17.125 14.566 12.204 11.219

3 18.711 15.904 13.098 11.039 8.794
S.- 4 20.225 16.382 14.359 11.731 8,.V3

5 14.718 13.094 11.186 9.419 7.948

Ave. 18.160 15.679 13.366 11.184 9.497
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AFPENDIX G (Cont1d)

Type 4a Depth of Cut (m)

10 KAF~ACTURER I lst Run 2nd Run 3rd Run 4"h Run 5th Run

A Brasseler 1 1.413 1.291 1.051 0.886 0.843
2 1.222 1.130 1.007 0.950 0.892
3 1.276 1.203 0.963 0.911 0.820
4 0.959 0.878 .0.705 0.624 0.595
3 1.113 0.974 0.865 0.731 0.693

Ave. 1.197 1.095 0.918 0.820 0.769

a D1 aIm 0.615 0.492 0.455 0.402 0.358
2 0.67 0.712 0.669 0.575 0.479
3 0.902 0.761 0.665 0.576 0.486
4 0.632 0.506 0.471 0.413 0.357
5 0.914 0.736 0.669 0.604 0.544
Ave. 0.790 0.641 0.590 0.514 0.445

C Jaro 1 6.399 4.212 3.426 3.141 2.855
2 6.672 4.710 3.725 3.339 2.883

3 5.665 4.356 3.600 3.070 2.543
4 6.686 4.440 3.701 3.380 3.043

5 6.493 4.66 3.743 3.422 3.223
Ave. 6.383 4.457 3.639 3.270 2.909

D Ml ItK 1 0.905 0.897 0.636 0.809 0.607
2 1.255 1.131 1.067 1.018 0.883
3 0.925 0.866 0.832 0.78 0.718
4 1.277 1.200 1.122 1.067 0.949

5 1.079 1.037 0.963 0.920 0.770
Ave. I.104 1.026 0.964 0.920 0.785

2T Brai. 1.526

E Premier Iro~ke

4 Broke - - - -
3 8.237 6.203 5.747 5.505 5.163
4 Broke - - - -

Ave. .237 6.203 5.747 5.50, 5.163

F Ransom & Randolph 1 6.851 5.818 3.800 1.773 0.745

2 7.041 5.993 3.976 1.923 0.819
3 6.952 5.854 3.82 1.790 0.744

4 7.300 6.268 4.193 2.158 1.111
5 7.147 6.091 4.067 1.963 0.932
Ave. 7.05 6.005 3.972 1.925 0.870

G Regency 1 6.207 4.817 4.167 3.830 3.551
2 6.961 3.883 3.166 2.991 2.091
3 Broke - - - -

4 7.021 4.141 2.926 2.714 2.475
5 7.199 4.607 2.642 2.061 1.840

Ave. 6.847 4.362 3.225 2.904 2.489
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APPENIX G (Cont'd)

ID NIUFACTUAER P IsI Run 2nd Run 3rd Run 4th Run 5th Run

H Repco 1rIe - - -rk
2 Broke - - -

3 Broke ....-

4 Bace - - - .

5 Broke - - -

, Ave. Sroke - - - -

I Shofu 1 7.857 3.712 2.576 2.138 I.783

2 7.406 4.688 3.920 3.091 2.634
3 8.426 6.353 5.116 3.957 2.863
4 7.758 5.361 4.692 4.008 3.400

5 8.011 6.007 4.838 3.747 2.722
Ave. 7.892 5.224 4.228 3.388 2.680

J S. S. lite 1 1.895 1.691 1.624 1.367 1.271

2 2.630 2.529 2.485 1.615 1.248

3 2.474 2.308 2.246 1.858 1.664

4 1.937 1.839 1.775 1.554 1.371

5 1.645 1.559 1.507 1.296 1. 19
Ave. 2.116 1.965 1.927 1.538 1.350

K Star 8.454 6.658 5.789 4.918 4.635

2 Broke - - - -

3 Broke - - - -

4 9.422 7.491 6.787 6.124 5.361

5 Broke - -

Ave. 8.938 7.075 6.288 5.521 4.998

L Teledyne Densco 1 8.575 7.510 6.466 5.425 4.395

2 9.546 7.446 6.429 4.406 3.386

3 7.554 5.505 4.461 3.434 3.366
4 7.526 6.469 5.454 4.416 4.383

5 8.556 7.522 6.501 5.460 4.441

Ave. 8.351 6.890 5.862 4.628 3.994

M venture Technology I 5.700 5.069 3.934 3.647 3.509

2 5.145 3.977 2.657 2.195 2.108

3 4.945 4.302 2.325 1.449 1.383
4 4.822 2.559 1.712 1.490 1.432

5 6.120 4.834 1.893 1. 50 1.403

Avg. .346 4.148 2.504 2.012 1.967

N Vic Pollard 1 6.783 4.205 3.866 3.120 2.442

2 4.096 2.662 2.458 1.924 1.5"
3 5.964 3.531 3.291 2.573 1.974
4 6.325 3.669 4.545 2.657 1.961

5 5,690 3,471 2.902 2.286 1.934
Ave. 5.776 3.508 3.412 2.512 1.973
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APPNDIX G (Contd)

Typo 54 Oth of Cut (m)

ID KMANfACTLURER st Ru n 2n Run 3rd Run 4th Run 5th Run

A 8rasseeIr I 1.804 1.775 1.650 1.581 1.475
2 1.600 1.577 1.421 1.327 1.229
3 2.085 2.039 1.809 1.667 1.220
4 1.787 1.765 1.565 1.412 1.213
5 1.597 1.562 1.387 1.354 1.238

Ave. 1.775 1.744 1.566 1.464 1.275

a lm 1 1.273 1.241 1.186 1.095 1.082
2 1.008 0.983 0.943 0.842 0.836
3 1.059 1.036 0.991 0.943 0.9284 1.383 1.341 1.281 1.166 1.152
5 1.19 -- - .7 1.126 1.4 1.034

Ave. 1.184 1.154 1105 1.018 1.006 ,
C Jaro I 13.764 9.708 8.898 7.779 7.063 .

2 16.832 11.043 10.026 8.247 7.2633 15.268 10.635 9.735 8.496 7.706
4 13.803 10.110 9.402 8.603 7.862
5 16.657 11.430 10.446 9.096 6.236

Ave. 15.265 10.565 9.701 8.444 7.626

D MI Itex 1 1.409 1.340 1.282 1.236 1.141
2 1.409 1.288 1.236 1.195 1.157
3 1.355 1.286 1.211 1.161 1.098
4 1.352 1.249 1.193 1.165 1.128
5 1.500 1.452 1.372 1.295 1.238

Ave. 1.405 1.323 1.259 1.210 1.152

E Promler 1 44.450 44.450 44.450 44.450 44.450
2 44.450 44.450 44.450 44.450 44.450
3 44.450 44.450 44.450 44.450 44.450
4 44.450 44.450 44.450 4.450 44.4505 44.450 44.450 44.450 44.450 44.450

Ave, 4445 44.450 44.450 44.450 44.450

F Ransom & Randolph I

NO SAMPLE

2 I
3 NO SAMPLE

4

Ave.
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APPENDIX G (Cont'd)

0 MFACTI.RER Ilst Run 2nd Run 3rd Run 4th Run 5th Run

H Repco 1 28.825 18.203 14.261 8.960 5.899

2 29.321 17.999 13.525 6.284 5.155

3 26.799 12.831 10.763 7.241 5.011

4 28.575 18.108 13.867 8.866 6.425

5 30.430 18.531 14.425 6.656 4.635

Ave. 28.790 17.134 3.368 7.601 5.425

I Shotu
2
3 NO0 SA M PL E
4

5
Ave.

J S. S. White I
2
3 NO0 S A MPL E

4

5
Ave.

K Star 1 28.968 24.814 18.242 9.164 7.945

2 29. 160 24.984 18.363 9.213 7.992

3 26.681 21.505 17.308 11.089 7.031

4 31.510 28.069 21.839 14.733 11.243
5 31.532 23.264 17.330 11.317 9.417

Ave. 29.570 24.527 18.616 11.103 8.886

L Teledyne Densco 1 31.541 28.477 20.'456 15.386 9.372
2 27.401 22.354 18.328 14.255 10.233
3 28.434 24.393 17.382 11.234 8.217

4 30.424 20.359 13.349 10.276 7.235
5 26.447 16.308 12.375 81.270 6 .232

Ave. 28.5W9 2.394 16.378 11.884 8.258

M Venture Technology 1 44.450 44.450 44.450 44.450 44.450

2 44.450 44.450 44.450 44.450 44.450
3 44.490 44.450 44.450 44.450 44.450
4 44.450 44.450 44.450 44.450 44.450
5 44.450 44.450 44.450 "4.450 44.450

Ave. 44.450 4.45-0 44.450 4440 4.0

N Vic Pollard 1 14.171 6.070 5.380 4.460 4.328

2 19.750 9.486 8.294 7.308 6.713
3 20 812 8.324 7.204 5.827 5.619
4 16:937 6.944 6.436 5.419 5.081

5 14.241 7.548 7.405 6.836 6.266
Ave. 17.182 7.674 6.96-0 5.970 5.601
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