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PREFACE

This report was prepared by the Materials Integrity Brancﬁ

(AFWAL/MLSA), Systems Support Division, Materials Laboratory, Air Force

. Wright Aéronautical Laboratories, Wright Patterson Air Force Base, Ohio,

under Project 2418, "Aerospace Structural Materials,” Task 241807,
"Systems Support," Work Unit 24180703, "Engineering and Design Data."

The work herein was performed between December 1982 and December

1984, The report was released in August 1985.
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SECTION 1

BACRGROUND

In the past, little emphasis has been placed on the-durability and
damage tolerance of cast aluminum alloys A201-T7 and A357-T6. However,

several systems originated requests for such data demonstrate that not

é;iiﬁ;fe alggiﬁumrgéétisééwbeing used; but their use 1s also desiréd in
critical applications where d;mage tolerance design data is required.
Both the a;rospace industry and the Air Force are aware of this

data need which must be filled before aerospace structural castings can
be used in fracture critical applications. Northrop Corporation, pnder
Air Force contract, developed much of the technology and data base to
get cast aluminum data into MIL--HKI(-S.I”2 A part of this effort in-
volved obtaining castings from several sources and developiﬁg an alumi-
num’' castings data base.

As part of this program, the Systems Support Division (AFWAL /MLSE)
conducted fatigue crack growth testihg.3 In addition, and in order to
generate the data requested by the System Program Offices, elevafed
temperature téstg vere added to the program. These tests included
tensile, plaqe strain fracture toughness, constant-load-amplitude

fatigue crack growth, and constant-load-amplitude-fatigue.

This report contains the the data generated for A201-T7 and A357-T6 at

250°F and 4C0°F.
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SECTION 11X

' TEST PROGRAM AND PROCEDURES

A. The materials evaluated in this program were the aluminum casting
alloys A201-T7 and A357-T6. A20! is an aluminum-copper-silver alloy and
“A357 is an aluminum-silicon-magnesium alloy (Table I). Both alloys have
respectable properties and are commonly used in aerospace applicationms.
For this program test plates were ca;t and heat treated to Mil-A-21180
requirements (Figure 1 and Table II).

The A201 plates were x-ray Grade "B" in the deaignated areas and
x~ray Grade "C" in the non-designated areas. Surface penetrant
inspection revealed no linear surface defects, and attached tensile
céupons confirmed the heat tre&tment with tensile values of 60 ksi
ultimate tensile strengéh (UTS) and 55 ksi yield tensile strength (YTS).
Aiso, the minimum plate hardness was Rockwell B 70, and the minimum

plate conductivity was 317% IAC.

The A357 plates were also x-ray Grade "B" and "C" in the designated

and non-designated areas, respectively. The plate had no linear defects
and met the specified tensile requirements.

B. Test specimens were excised from the designated areas of the
thicknesses (B), for both the fracture toughness and the fatigue crack
growth specimens, were machined as thick as possible while

maintaining the required surface finish.




TARLF 1

Average Chemistries of Step Flates.

n
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AZ01-T7 A357-Th
Copper 4.7 0.01
Silicon €.08 6.87
Tron 0.04 0.07
_ Manganese 0.3 0.0t
‘2ine - 0.01
Hagﬁesium 0.3 .53
Titanium 0.24 0.17
Eeryllinm‘ - 0.020%
Silver 0.45 -
Alumioum Balance Balance

* Slightly Io§er than MIL-211R0C chemical composition limits,
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TABLE 11

Heat Treatments

SUPPLIER A201-T7 _ A357-T6

A -Solutionize @ 940°F, 1 hr, c—mm———
@ 960°F, 1 hr.
@ 980°F, 12 hrs,
=Water quench @ room temp.
-ASQ e 370'?. 5 hts.

B . —-Solutionize @ 920°F, 2 hrs. —————
N @ 940°F, 2 hrs.
~ @ 960°F, 2 hrs.

@ 980°F, 18 hrs.
~Water quench @ room temp.
-Age @ 310°F, S5 hrs.

c  eeeeaaa ~Solutionize & 1010°f, 12 hrs,
-Water quench @ romm temp.
-Age @ 330°F, S hrs.

D : cmm——— ' -Solutionize @ 1010°P, 16 hrs.
: ' =Water quench @ room temp.
-Age @ 340°F, 6 hrs.
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Figure 2: Tensile test specimen.
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" Figure 3: Fatigue test specimen.
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Figure 4: Fracture tonghness and fatigue crack growth
specimens,
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C. The test procedures are hriefly described =s follovc:
Tensile tests were conducted ir accordance with ASTM Te: t Methods

B 557 and E 21, Tests were periormed on a ') kip Instron tensile teet

machine with a Conrad-Missimer environmentai chamber.

Plane strain fracture toughness test specimens were precracked on a

o

Fip tensile test machine with the specimen in a Conrad-Missirer
ervironmental chamber. Tests were governed by ASTM Test Method E 399.
Fatigue crack growth specimens were tested as cutlined in ASTM Test
Methcé F 647. .Tost; were conducted on an MTS axial tatigue machine
and Conred-Missimer convection.heating chamber,
Constant-load-smplitude fatigue tests were conducted.as outlined in
ASTM Test Method F 466. Tests were conducted on a 2.0 kip MTS axial
tatigue machire with a split furnace surrounding the spe imer and grips.
© All tests were conducted in afr while test temperaturce were kept

within ¢ 2,5%" F,

2.7 kip MTS axial electrohvdraulic fatigue machine and then pulled on !"
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SECTION 111

RESULTS AND DISCUSSION

A. Tensile test results for A201-T7 were listed in Tables I1I and IV._
A201-T7 room temperature tensile properties for the step plate castings
were 65.1 ksi UTS,60.0 ksi YIS, and 4.8% elongation.® At 250°F, A201-T7
averaged 59.1 ksi UTS, 54.6 kai YTS and 9.3% elongation. At 400°F the
A201-T7 tensile properties were 47.2 kst UTS, 44.2 ksi YIS, and 11.8%

elongation.Tensile test results for A357-T6 were listed in Tables V and

Vi. Roonm temperature tensile properties for A357-T6 step plate castings

vere of 48.8 ksi UTS, 41.1 ksi YTS, and 5.6% elongation.> At 250°F the
sverage tensile strength decreased to 43.3 ksi, the average yield

strength dropped slightly to 39.3 ksi, and the average elongation

increased to 10.12. At 400°F, the average ultimate strength nearly

equaled the average yield strength at 35,8 and 35.3 kei, respectively,
Also the elongation dropped off from 10.1% at 250°F to 8.0% at 400°F.
B. Fracture toughness test data wvere listed in Tables VII-X. Of the
twenty tests conducted, only three produced valid KTc values, A201-T7
had a wider range of KQ values than A357-T6; however, three of the
A201-T7 values were valid. The average K

1c Value for A201-T7 at 250°F

was 22.3 ksivin while the average K, value for A201-T7 at 400°F was 25.0

ksivIn. At 250°F and 400°F, the average KQ values for A357-T6 were 22,5

and 18.1 ksi/in, respectively. It was noted that the same problems

occurred in this test program as those which occurred in the CAST

Program. KIc values were not obtained because of thickness, crack

length, crack curvature, and/or Pmax/PQ _requirementa.6
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C. Constant-load-amplitude fatigue data were listed in Tables XI-XIV

;nd plotted in Figures 5-7. The A201-T7 curves were fairly smooth
(Figures 5 and 7a) and were in good agreement with data generated in
earlier investigations.7 There was a reduction in fatigue life for
A201-T7 at both 250° and 400°F. The most significant reduction occurred
at lives greater than 105 cycles., The fatigue endurance limit was
approximately.lk ksi for A201-T7 at both temperatures.

The A357-T6 data exhibited more scatter than the A201-T7 data, but
for the most part the A357-T6 fatigue curves vere fairly smooth (Figures
6-7a). At lxlO6 cycles there was little différence between the A357-T6
data at 250° and 400°F. The fatigue endurance limit was approximately
14 ksi. Although a room temperature data plot was constructed for
A357-f6. these data can not be compared because of the different
specimen configurations and R ratios.8 In any event, A357-T6 has
greater fatigue strength at 250° than at 400°F at below approximately
4x105 cycles. At lives greater than lxlO6 cfcles, the fatigue strength
at hoth temperatures are neérly equal,

D. The constant-load-amplitude fatigue crack growth rate data were
;abulated the Appendix and plotted in Figures 8-11. A201-T7 exhibited
s]ightly faster growth at 400° than at 250°F at the lower stress
lntehsity ranges., At the highef levels of stressxintensity range, the
crack growtﬁ rate data for both temperatures was near!v the same.
Compared to other data, A201-T7 at 250° and 400°F had lower K, values
than room temperature data.9 ‘During the testing of A201-T7, it was
noticed that there was good agreement between the automated cr;ck length
measurements and the manual measurements at 250°F. This also occurred

at 400°F for specimen 2HC2, but most attempts at 400°F to measure cracks
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automatically failed so manual measurements were made instead.

The A357-T6 data also had faster crack growth rates at 400° than 250°F
at the ldwer ranges of stress intensity. Both the 250° and 400°F

fatigue crack growth rates were faster than at room temperature.lo
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TABLE XI Fatigue Data for A201-T7 at 250°F, R=0,1

SPECIMEN ‘ MAXTMUM STRESS CYCLES
N (ksi)
2LF1 18 4.70x10°
ILF2 40 4.03x10%
2LF3 20 3.88x10°
LFL - e
2LF5 S —
2L76 30 9.30x10"
2LF7 45 1.30x10°
2LF8 52 1.20x10"
©2LF9 15 1.60x10°
2LF10 25 2.60x10°
2LF11 60 1.10x10°
2LF124 14 1.05x10’
2LF13 35 6.50x10"
ILF14 56 8.10%10°

*Runout
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TABLE XII Fatigue Data for A201-T7 at 400°F, R=0.1

I3

SPECIMEN MAXIMUM STRESS CYCLES .
, (ksi)
2HF1 '25 . | 1.23x10°
© 2HF2 T 4.37x10°
2WF3 50 8.30x10°
2MF4 : 4 40 | " 1.56x10"
IHFS 58 2.70x10°
. 2HF6 54 4.30x10°
| 2HF7 20 1.72x10° |
2HF8 45 1.23x10%
2HF9 35 . s.o2x10°
2HF10 30 5.34x10%
JHF1 1% . : 16 | 1.60x10°
2HF12 - -— ———
THF13% 15 1.00x10’
L 2HF 14 16 | 2.82x10°
*Runout

**Failed in threads




- [ oo €O "0 ot T wde 9 - CoC o T = ) e Y — =) = r
de% o0 “woc Cge Crcé:? 0g° o [# pchgco% o & 00 ° 5o ° G © 3 3 o ©
N ©
’ /
1
— - = i e *"/ - o - -
- ——
" h ¢
5 Oz £4 - A SUSOU- -SSP RS SRS S
| F N . NI - U2 LR iy S NS e - - .
R - O mog o - o - s samgrem SEE0 % o - 5 L
B
°
° ° o
° o o o o, o
oc ©

3

TABLE XIII Fatigue Data for A357-T6 at 250°F, R=0.1

SPECIMEN MAXIMUM STRESS CYCLES
: (ksti)
3LF1 50 2.00x10%
w2 40 6.48x10”
3LF3 30 4.63x10°
3LF4 s 6.70x10°
LF5 . 35 '3,93x10%
aee 25 4.34x10°
3LF7 20  1.37x10%
3LF8* 15 1.01x107
ILF9 ‘ 17.5 9.44x10°
3LF10 : 32 2.45x10°
P11 42 5.19x10"
3LF12 34 1.38x10°
JLF13# 16 1.70x10’
3LF14 17 5.69x10°
*Rﬁnout
18
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ce s T, ‘ ° . .TABLE XIV Fatfgue Data fof §357-T6>at 4G0°F, Re0.} :

o

SPECIMEN MAXIMUM STRESS CYCLES
(ks1)
3HF1 17 5.17x10°
SEF2 20 9.52x10°
3HF3 25 2.01x10°
EF4 35 5. 44x10°
© aHFS 40 " 1eixiot
3KF6 45 2.00x10° . _
3HF7 43 2,00x10° o
WF8 41 6.00x102
3HF9 41 5.80x10°
3EF10 16 9.53x10°
IHF11 15 6.44x10°
3HF12 15 1.79x107
IHF13 30 6.17x10%.
WF14 37 1.06x10°
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SECTION IV

CONCLUSIONS

'A. Temsile Properties

!. The ultimate tensile and yleld strengtﬁ of A201-T7 decreased

siightly at 250°F and decreased markedly at 400°F. The percent

elongation of A201-T7 increases as témperature increases,

2. Tﬁ;muifiﬁate tensile and yield strengths of A357-T6 decrease
with increasing temp;rature. The ultimate strength of A3§7-T6 af aoo°f
i; slightly greater than the yield strength. The elongation of A357-T6
‘1ncreases. then decreases, as temperature increases.,

B. Fracture Toughness Properties |

1. The average K, for A201-T7 at 250°F is 22.3 ksivin, while the
average KQ of A201-T7 at 400°F is 25.0 ksi/Tn. 4

2. The average KQ for A357-T6 1s 27.5 ksiIn at 250°F and decreases
to 18.1 ksi/in at 400°F,

C. Constant-Load-Amplitude Fatigue Properties
1. The fatigue strength of A201-T7 decreases as temperature
increagses from room temperature to 250° to 400°F, The fatigue endurance

limif of A201-T7 at 250° and 400°F is approximately equal to 14 ksi.

2. The fatigue strength of A357-T6 decreases as temperature

increases form 250° to 400°F. ~The fatigue endurance limit is

approximately 15 ksi at both temperatures.
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‘D. Fatigue Crack Growth Rate Properties
1. The fatigue crack growth rate of A201-T7 increases with
increasing temperature at low ranges of delta K.

2. The fatigue crack growth rate of A357-T6 increases with

increasing temperature'at low ranges of delta K.
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26 $23.290 0.97% 0.976 0.99€6263 9.30 3.3793
. 27 626,460 + 0.99) 0.990 8.997490 9.3 3.82)8
. i 629.€50 1.006 1.004 6.998219 9.76 4.1369
29 , 634.150 3.021 1.024 0.992248 9.99 4.4494
30 636.840 1.027 1.635 0.996¢97 10.25 4.8524
31 . e4c.270 1.052 1.052 . 0.997430 ., 16.50 5.4996
P 32 643.310 1.067 1.070 0.996462 10.76 5.08547
B = 33 645.280 1.08) 1.081 0.99687) 11.0% 6.1330 '
f 34 647.490 1.098 1.096 6.995836 11.34 6.709) .
o s 650.46C 1.114 1.117 0.995628 11.66 7.5452
‘ ‘ 3 652.310 1.129 1.130 0,997922 11.97 t.06131
ot b} ) 653 130 1.144 1.142 0.998209 12.30 w62
‘ 38 655.670 ©1.16¢ 1.16cC 0,998996 12,67 €,6395
) 13 657 1IC 3.17% 1.17¢ 0.99614¢C 13.04 16,9331
40 658 620 1.190 ° 1.190 0.996123 © 13,42 13.022¢
_ - ']) 660.520 1.206 1.209 0.997572 13.84 15.€5%0
@ 66L.:30 1.221 1.221 6.993170 1.2 ' 15.628) o B
e €€ n$90 3.23¢ ’ : - g
a“ 1 4C 1.592 s
'1Y 62X 0 3.267 . . o
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EFECIPEN NC. 2LC2 AUTOMALIC °°
Prax = 800 LBF ¥rin o 80 LeF b= C.30C
., Bel.492 in. %el.996 in.
(24 cycLs A-ccrt A«reg delted dascn
[} counl An in 19 K&lyg o win/cy
1 0.001 0.549
: '46.8 C 0.564
3 93,2 0 0.560
] 126.6 C 0.59¢ 0.%9¢ 0.999288 .79 0,498l
& 182.7 .0 0.611 0.61C 0.999110 5.9] 0.5416
[] 18t.4 .C Q.626 0.626 6.999:49 6.62 Q.60
7 204.1,0 G.641 0.640 0.996578 6.14 0.6647
L} 236.6130 Q0.65%7 0.658 0.999444 6.27 Q.7494
9 248.9 /0 0.672 0.672 0.999:58 6.39 0.0044
10 265,638 - - 0.687 0,687 0.99%u28 6.%1 0.7974
11 483,10 0.7C3 0.703 0.980439 6. 65 0.9001
12 3C0.¢350 0.718 0,718 0.9723¢64 .6.78 1.023
12 124.740 0.733 0.744 0.974707 6.91 1.3253
14 324.740 0.749 0.743 0.977720 7.06 1.387¢€
15 33%.410 G.764 0.762 0.97313¢4 3.0 1.494C
16 47,870 0.779 0.781 0.977246 7.34 1.68676
17 354.930 0.79% 0.791 0.995954 1.49 l.6280
1R 367..¢70 0.810 0.813 G.996G04 1.¢4 1.804%
19 374,210 .82 0.82% 0.993864 2.80 2.0143
«0 igl.e70 0.84) 0.839 0.996179 71.47 2.35%61
21 389.7C0 0.8%6 0.860 G.99¢€)1¢ 8.1 2.7451
2 391.85%0 G.a72 0.87} 0.997545 8.2} 2.9867
23 398 .20y 0.897 0.885 0.995207 8.49 3.0960
24 4C2. 460 0.902 0.904 0.999169 8.¢7 3.:634
2% 407 .5%¢ 04.918 0.916 0.9979132 8.67 3.287%
26 412,94¢ 0.933 0.931 0.99708? 9.06 3.5478
1 417,690 0.948 0.95%0 0.996998 9.26 4.0431
8 421.15¢ . 6.964 0.%964 0.99818) 9.48 4.8254
29 424,300 0.979 0.980 0.991¢€14¢ 9.70 4.9028
30 427 .06C 0.994 0.995 0.99245% 9.8:5 $.2126
3] 426.940 1.010 1.00% 0.991808 10,17 $.€197
z 433,197 3.02% 1.029% 0.99G63%2 16.41 6.4514
N 434 .97, }.C40 1.041 [.9R644E 1C.67 6.163:2
34 432.0¢C 1.6 1.054 0.9R706% 10.95% 6.2171
K} 4348 .8:¢C }.072 1.067 0.969936 11.22 2.007?
36 442.250 1.086 1.089 0.986771 11.51 7.9¢97
N 444.340 }.102 1.105 0.9688550 11,83 10.60u)
e 445 .€.0 1.117 1.118 0.991367 12.14 11.3675
39 446.5.0 3113 1.120 6.991990 13.49 11,8114
40 447 .6°¢C 1.148 1.147 0.997982 12.84 12.3360
41 449.170 1.163 1.164 0.994791 13,40 11,3359
42 450,420 1.179 | 1.17¢ ' 0.992258 13,60 10.9097
42 452.5:0Q 1.194 1,198 0.994146 14.C0 12,1749
“” 43,510 1.:09 1.209 0.9946060 14.42 14.0806
45 454.490 .00 .
46 455.%70 1.24C
4?7 BTV 1.:5%
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WO DO LL W e

P> = 000 LPF vmin = 8C LBF »e 0.100
B0 492 §in. Wel. 998 in.
Awcor Adreg delter
in in Lle KSl¢in
L i i g AP

0.548
0.574
0.586 P
0.619 0.61% 0.992881 5.97
0.63) 0,634 0.994617 6.08
Q.654 0.6%58 0.99562) 6. 24
0.681 0.679 0.9958% 6.46
0.704 0.70)3 0.998249 6. 64
0.724 0.72) 0.998776 6.8
G.740 0.741 0.9%6%70 6.97
0.761 0.761 0.9982062 .17
0.778 0.778 . 0.9939784 3.3}
0.798 0.799 0.999010 .52
0.82) 0.82) 0.999292 1.78
0.849 0.851 0.999282 8.0¢
G.874 0.872 0.999141 8.34
G.89) 0.894 0.9984CH .56
a.906 0.906 0.997642 8.7:
0.918 0.919 0.999731 .87
0.934 €.933 0.9993%5% 9.08
0.949 0.9% 0.999158 9.28
3.967 0.9¢68 ° 0.999476 .4
0.989 , 0.987 6.99%46) 9.05%
3.008 1.009 0.999540_ 10,14
}.022 1.022 0.99944) 10,07
1.027 © 1,036 0.998038 16,62
1.051 1.051 0.99835% 10.86
}.0867 1.069 0.990447 11.18
1.084 1.08¢ 0.999029 11.47
1.112 1.114 0.998206 12,04
3.133 : 1.132 0.998261 12.49
1.147 1.14% 0.997759 12,8}
3.158 1,159 0.997447 13.08
3172 1.171 0.99700% 13,42
1.18% 1.186 0.998763 13,74
¥.202 1.204 - 0.996177 14.23
1.218 1.216 0.991330 14.69
3.232 1,222 0.987279 15.11
1,741 1.246 0.982879 15.39
}.769 1.262 0.981539 16,34
l.202 1,292 0.968876 16.8%
1.304 1.30°¢ 0.%72851 17.66
3.318
1.35¢
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ss.
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140,
170.
200.
225.
290,
270.
290.
J1e.
325.050°
340,
355,
170,
e,
394G,
395,
4006,
605
416.600,
.s,
420,
425,
428,
a3,
34,
a7,
439,
443,
s,
446.
449,
449,

<1

2.
453,
454,
45,
456,
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448,
09,
459
453,
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aro
ono
00
0
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00
00
010
€10
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o
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000
000
000
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00cC
000
opn
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000
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000
500
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500
‘0o
00
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0e
G0
(814}
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34

dason
win/cy

0.6406
0.738)
0.836%
6.8790
0.92383.
0.97¢8
1.0197
1.1%61
1.303)
1.8214
1.7463
1.999%
2.1598
2.40¢8
2.%789
2.7978
3.1%0C
3.43%7
3.7698
4.1086
4.4184
4.6304¢
$.117¢
5.7071
6.5524
7.1927
8.412¢
8.6680
8.749¢
4.184)
9.7129
11,0946
13.9873
14,5120
14.4929
16.1018
18,1138
28.2780
35,4820




T oL@ g0S%

I3

o

e 0f . ©®°% ey ©
c o 0f P FES 8
B o

.

S sy ©. T
et ° clo%pe °o°C<;5°“‘°%° TG P
H <

27 JuLy Jend

SHICIMEN B,

21.C6 ALIGNATIC

taay = 800 Ln¥ prir = By LBY p s 0000 )
peit , 4%) §n. vei,¥ar In.
"M CYCL#$ A~cer A=sea deltey dascr
[} cound 1) in [ [£3 £ winscy
b 6.001 0.804
2 2.310 6.419
b ] 13.500 0.835
4 19.320 0.850 0.040 0.9979023 8.08 2.34%7
s 40,460 0.89% 0.09 0.996199 Q.61 2.878%
[} 45%.360 .0.912 0.9)2 0.9979132 a.81 3, 5068
7 49,000 0.927 0.929 0.994¢40 9.00 3,934
s, 83,150 .94 U.942 V.999062° 9,20 “4.1%08
9 59,990 0.973 0.972 0.998989 9.8) 4.7181
10 62.960 0.900 0.987 0.999159 .88 4.0519
11 66.010 3.004 1,006 0.999147 10.10 4.9375
12 69.040 3.019 1,017 0.998146 10.34 5.1027
13 72,270 3.034 1.034 0.998315 10.59 5.:917
14 78.390 3.065% 1.067 0.997016 ° 11.13 6.1318
15 $0.270 3.080 1,078 0.998881 11.42 6.6794
16 83.140 3,096 1.098 0:.997870 1.7 7.8343
37 84.670 3111 1.109 0.998302 12.04 8.315%9
18 8a.4n0 3.142 1.144 0.990182" 12.72 10,5949
19 90.980 3.17) 1.172 0.996624 13.48° 13,3218
20 92.420 3.180 1,193 0.99315)3 13.87 16,0559
21 93.140 }.20) 1.20% 0.993840 14.:8 19,7434
22 93.940 3.2)9 1,220 0.995627 14.78 23.692
2) 94.350 3.234
24 95.1%0 3.75%0
25 95.600 3,263
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27 JULY )9N4

ERICIVEN NG, 21.C8 PAMAL

Poa> = BU0 LBP veir = BU L) Py, )00

EsU.49] in.  Wel. 990 §n.
rt Cyokt A=cer A-reo celtet wa/ar
[} COun in in »C [ 1.3 O8N 4 win/ev
b 0.001 0.548
¢ Ju.0n0 0.%6)
3 120,000 0.¢11 ’
4 150,000 0.62% 0.627 0.9916%)7 6,02 0.6%z0
S 180,000 0,647 0.689 0.998594 6.20 0.7610
[ 210.000 0.674 0.672 0.9984822 6,42 0.6680
? 235.000 0.695 0.695 0.998995% 6.59 0.975%
[ ] 250.000 0.708 0.710 0.998719 .71 1.0645
9 265.000 0,726 0.72¢ 0.999504 6.86 1.1361)
10 280.000 0,744 0,744 0.999246 1.02 1.2119
11 295.000 0.764 0.763 0.999244 1,41 1.3062
12 310,000 0.78) 0.70) 0.990428 1.3 1.4218
13 325.000 0.802 0.804 0.99R452 . 7.58 1.6167
14 335.000 0.820 0.820 0.9996)9 .76 1.7000
15 34%.000 0.829 0. 0.99967) .96 2.0086
16 3%5.000 0.860 0.860 0,999686 8.19 2. 2620
1? 365.000 a.882 0.88) 0.999746 8.45 2, 5402
10 37%.000 0.910 0.9)0 0.999849 8.7 2.0007
19 382,000 0.930 0.930 0.999619 9.04 3, z618
20 387.000 0.947 6.947 0.999591 9.27 3.5404
21 3%0.000 0.957 0.9%7 0.999671 9.41 3.7
2 39%.000 a.978 0.977 0.999297 .70 4.2770
23 400.000 Q.998 0.999 0.999661 10,01 4.8504
24 40%.000 1.024 1.02% 0.999228 10.42 5.3840
23 410,000 1.085 1,083 0.998542 10.95 6,154
26 414.000 1.080 1.079 0.995%0 34 11,42 R.5424
27 410.000 1.102 1.100 0.996613 11.87 8.4498
20 421.000 3,132 1.12 0.998204 12.% 1.1
29 424,000 3.167 1.165% 0.998479 12,33 12.5616¢
30 426,000 1.188 1.193 U.9955% 13.87 15,0250
k) | 427..000 1.206 1.210 0.983829 14.37 20.602%
32 427,500 1.216 .
J) 428.000 1.:229
34 428,500 b).4%)
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ﬁ 17 JuLY 1984
o SPECIMEN NO. 24C1 MANUAL
LY .
‘\: Pwer = 700 LBP Pain e« 70 LBF P = 0.106
~

-’

-

8+0.494 in. %=2.053 in.

-"i’t

h ]

N ” cYCLt A-cot Aarey del tak du/én
’, (] count An ] . nC K8lin winacy
- 1 6.001 6.561
- 2 35.000 0.580 '
¥ 65.000 0.59¢ :
. 4 95,000 0.611 0.812 0.999424 '] 0.5814
8 125,000 © 8.629 0.629 0.999770 5.00 0.6196
& 150.000 Q.646 0.645 0.999717 $.20 0.6539
< ¥ 170.000 0.659 0.659 0.99953¢ $.28 0.663?
& 190,000 ., 8.673 0.673 0.999245 5.37 0.6881
s  216.000 0.687 0.686 0.999227 5.47 0.7107
- 10 230.000 5699 09.700 6.998384 5.5 0.7714
11 2%0.000 8.716 e 0.716 0.999172 . 5.6 ©0.8367
. 12 270.000 0.732 - 0.733 0.999220 5.79 8.9165
13 290.000 0.754 2,753 0.999512 5,95 0.997%
14 305.000 $.768 £.768 0.999506 .05 1.0511
15 320,000 0.784 0.184 0.998757 6.18 1.138)
16 335.000 0.8 0.801 0.999608 6.31 1.2386
17 350,000 0.8:3 0.820 0.999623 6.46 1.3644
O 18 360.000 0.835 0.83¢ 0.999541 .50 © 3.4402
19 370.000 0.850 0.850 0.999385% 6.73 1.4950
20 390,000 0.865 0.864 0.996988 .86 1.6393
' 21 390,000 n.801 0.880 0.997659 2.01 1.7935
. 22 400.000 0.896 0.899 0.998446 2.15 2.0684
23 410.000 8.921 0.920 8.998354 3.39 2.3559
26 415.000 0.933 0.932 0.998110 3.52 . 2.4940
25 420.000 © 0.947 0.946 0.998791 13.66 2.6921
- 26 425.000 0.958 . 0.960 0.997920 2.18 2.7143
27 . 430,000 ~  0.97) 0.97) . 0.997961 1.95 2.8429
28 435.000 . 0.998 0.980 0.997855 8.15 2.9979
29 440,000 3.001 1.00) 0.997562 8.8 3.2393
- 30 445.000 . ).009 1.019 0.997980 8.50 3.5321
. 31 448.000 3.020 1.029 0.9928%4 .64 4.3402
s 32 451,000 3.042 1.044 0.979399 8.80 © 8.5102
33 454.000 3.054 1.058 0.982323 .. 4.3767
34 451,000 . 3.080 1.072 0.984021 9.34 4.4287
e 35 463,000 1.09) 1.097 0.901757 9.5 4.2015
e 36 466.000 1107 1.109 0.977700 9.178 4.0426
Ny 37 469.000 3.122 .1 0.999209 9.99 5.4801
38 471.000 3132 1.133 0.999495 10,16 60375
. 39 473.000 3.146 1.246 0.999264 10.4) 6.4226
= 40 475.000 1.160 1.159 0.999429 10,66 . 6.9464
41 47%.000 3.374¢ 1.174 0.99972) 10.93 %.3214
v 2 479.000 1308 1.169 0.998361 11.20 2..3500
. 43 481.(00 g 1.204 a.994569 11.56 © o 3.1607 .
@ 493,100 1.218 0.994287 11.88 7.4821
45 485.00¢C 1.232 0.992133 12,13 8. 2455
R R S ¥ I =t R
H 493:900 b.483 1.285 0.994129 13.56 §.3625
- : ©  $92.000 3.30) 1.310 0.994626 14.02 19.¢262
| 50 493.500 1303 1.341 0.992661 1829 21,2023
BB 51 494,000 3.353 1.354 0.994840 15.64 33,2108
52 494.500 3.366° 1,312 0.993502 26.11 38.4982
s3 495,000 1.392 1.390 0.99802) 13.14 41.6503
54 495.300 1.406 1.405 0.973303 13.73 68,4087
ss  495.600 3.421 1,427 . 0,83%62) . 18.41 114.2868
R 56 495,800 1.435
- $7 496,000 3474
a 58 496.100 1.518
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- SPECIMFN NG, 20C: AUICKATIC
. Peaz = 600 Lor beir = 60 LBY R = 0.)00
80.49¢ in. we2,052 in.

r cycLt A-coz Ao delterx de/dan
[ Count --in in nc K8ldin minscy
3 6.001 0,556 '

2 42.%30 0.%57)

3 93.210 0.588

L] 143.710 ' 0.604 0.60% 0.99953) 4.4) 0,328
S 182.1%0 Q.619 0.619 0.999649 4.3 6.3372
[ 272.230 0,650 0,649 0.99972% 4.40 0.3500
7 319,970 0.66% 0,666 0.99977¢ 4.%6 ' 0.35%4%
[ ] 358.070 0.680 0.680 0.9%9724 4763 0.3588
9 40%.410 0.6%6 0,004 0.999306 8.74 0.3748
10 445%.470 0.711 0.7} 0.999292 4.0 0.3967
11 405,600 Q.726 0,748 0.997207 €.93 0.457¢
12 $13.940 p.742 0,741, 0.9982608 5.0 0.517M
33 $52.420 0,7%? 0,;’0 0,338039 $.,12 0. 59008
) $94.710 0.788 0.787 0, 990188 $.33 0.6793
13 615.4%0 0.80) 0,802 0:9977%% 5.4) 0.7432
16 638,400 0.0} 0,820 0.997922 5.%4 0.0073
17 659.330 0.03¢ 0.836 0.990466 %.63 0.8576
18 671.990 0.049 0,847 G.9%0527% $.76 0.909%¢6
19 €99.720 Q.863 0,064 0.997450 .00 1.0217
20 706,490 0.880 0.04) 0.994632 ¢.00 1.2045
21 719,920 0.08% 0.897 0.9%8222 6.13 1.3802
23 729.680 0.911 0.912 0.996682 6.26 1.4606
) 737.800 0.927 0.925% 0.99800) 6.40 1.%630
24 763.760 0,942 0.941 0.99R49%¢ 6.%) 1.6600
S 7%8,.470 0.95¢ 0,459 0.996749 6. €8 1.8004
26 766,960 6.973 0,974 0.%9€84Y 6,02 1.919%0
27 T774.%10 Q.9n0 0,909 0.99894) 6.57 2.1028
s IR0, 500 1.004 1.003 0.999C7) 3.12 2,239
29 780,320 3.019 1.6:0 0.99916( 3.29 2,17
3 793. 70 ).OJ‘C 1.034 0.99822° 2.4¢ 2.28
2 806,23 ¢ 1.050 1.0% 0.39920, 2.¢4 2.3118
32 eOKR, 24C h.05% 1,004 C.59¢Fan¢ 7..2 2,232
3 614,10 1,080 1.4t} 0.519:7. 6.0 2.4649
24 +21.0°0 1.09¢ 1,097 0.4F224% 8..¢ P 1L
38 a2%.4 ¢ LN 1,01 N, 09303 8.0 4.

36 23,1 0 1,12¢ J.boe 0.0F8942 8.63 4.

n 132.1 .0 3.140 1.0 G.vréerd L ] 4.

38 LR A 1} 1.3%? 1,)' oy el $.)¢0 8.

bR 338,00, 1.17: 1.174 AT I 9, 3¢ 5.

40 2.0 1.1 @ 1.1 [ IRETT LI v.fe s.

4] 3,0 00 1,407 1.4 C Q. 9f 204 e.F? s

') 644, . 3L 1.5172 loel® 0,6T0c iG.e ¢

«? 8, °¢ L2 ’

4 Ru2.0 10 [SAY]
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SPLCINEN NS, SHCZ MAMLAL . c
Pron = 800 LbF raar ¢ 6C LbS b ® (,)0C
8°0.494 ir, n"e2.0%7 in,
” CYCLt A-cot Aa1eq deltek da/en
1] COUNY in in ) uc KElen nin/cy )
) G.0G) 0.5%8
b} 60.000 0.569 ‘
b ) 120.000 0.5%4¢ .
] 16¢.000 b.%9¢ 0.59% 0.998¢61C 4.18 0.285¢
H 206,000 0.607 0.607 0.6%6%02 4.:4 0.319%98
¢ 24¢.000 0.82C C.621 ‘' 0.998067 4.3) 0.)38¢
7 280.000 0.63) 0,634 0.997s68 4,30 0.3446
[ ] 320.000 0.65! 0,649 0.93%83C 4.48 0.3%%7
s Jec.000 0.662 0.663 0.9%%6987 4.5%9% 0.37%)3
1C 400,000 0.677 0.670 0.990968 4.6) 0.3%61
11 435.00C 0.690 0.69) : 0.996&¢ 38 4.7 0.4122
12 470.60¢C 0.708 " 0,706 0.994197 4.82 ' 0,4621
12 500.000 0.721 ' 0.721 T 0.998408% 4.89 0.508%¢C
14 $30.000 6.734 0.73¢ 0.998149 4.98 0.%%7:
1% Seu.0CO C.7% ©.793 0.999380 5.10 0.6301
16 5685.000 G.76% 0.7 0.998950 $.40 0.6870
17 610.00¢ 0.787 0.7688 0.99933% 5.32 0.7472¢
10 $35.000 0.809 0.807 0.999307 S.47 0.80%]
19 660.000 0.827 0.82r . 0.999383 S.6C 0.865%
20 680.600 0.04% 0.84¢ , 0.99928% 8.7 0.9C12
21 700.00¢ 0,868 0.864 . 0.998850 5.88 . 0.9¢95
22 715 000 0.r79 i 0.679 0.9967%4 5.99 1.0%82
2) Y3c.0nC G.093 0.84* 0.99#77] 6.1 1.34cC6
) 745.00¢ 0.9)4 0.%12 0.999154 6.2¢ 1.:54¢ .
] 75%.00¢ ¢.92% 0.92% 0.999143 6.3 1.3261
rd) 65000 0.939 ¢.939 0.999240 6. %0 L.429¥
27 n1s.000 0.9%¢ 0.9%) 0.99958¢C 6. 04 3.5293
28 ms.00¢ 0.9¢69 0.963 0.999%K2 6,78 ) 1.¢074
29 85.000 0.98¢ 0.9¢? 0.999364 6.9¢ 1.907)
30 80%.600 3.007 1.00s 0.999166 R 9 I B 3.9915
31 8lo. 000 3.0l 1.c16 0.99911) T.:6 2.00¢2
32 8 s.0nC 3.025 1.027 0.9%4y98 2.36 2.1724
33 8i20.00¢ 3.038 1.L237 G.999162 7.%1 2,27882
34 si27.coc 3.0%4 1.0%4 0.99%218 7.¢69 2.5957
35 832,000 }.066 1.067 0.9992%4 7.84 . 4.8%29
e 832.¢00 ).08Z 1.C82 0.99968¢ .04 3.077%
37 B2, 000 1.098 1.098 G.9991389 8.:5 3.2936
38 M. So0 }.11¢ 1.11% 0.99348¢ 8.49 3.9302
39 8Ec.Coc 1.126 1.127 - 0.992644 8.63 4.0839
40 853,000 3.136 1.140 0.993830 8.78 4.3362
q1 BEE.COC 1.158 1.153 0.994109 9.1)2 4.6032
49?2 8pC.500 3.174 1.17% 0.99419% 9.138 5.C114
41 8p2.5C0 1.190 1.19) 0.99%4267 9.65 $.1)1%2
44 066.500 3.:0% 1.208 0.998230 . 9.9% © 5.4454
" 8p8.000 1.:16 tL214 C.998181 16.12 T LBed2
113 871.00¢ 1.3 .221 0.99787% 10.740 (3919 P
7 8r4.0c¢C 1.:%) .2%) N wou966 . 10.84 6.440)
48 &75.%00 }.iel 1.263 6.990%62 11.09 6, 308¢0
4 877.%00 1.:8) ’ 1.27¢ 0.978217 11.50 7.1767
50 B8R %00 1.:92 1.396 6.978791 11.76 B.447¢
51 BR2.(C( 3,203 1.307 0.96409%2 12.04 10.¢23¢00
LM BE.TIC 1.237 1.3:22 0.99%953 12. 67 13.¢49¢
83 8als. 000 1.342 1.34¢ 0.993972 12,10 18,1122
LY ] egé. 000 1.3¢64 1.3e4 0.96559¢ 13.77 26,5601
L 8A7T.000 3.)8S
L6 87 .%0C 1.402
5? (1T 3 1.445
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30 AUCLET 1584

voas = 000 LBF boin o » e 0,00
50G.495 in. 'we]l.99% ,r.
rr CyCLt A-cogr A-ieg ael tzk da/on
[} counl g0 in ne F8lan: win/cy
) 0.00) . 0.56%
* 2 40,000 0.57
3 86.000 0.99) .
] 120,000 0.608 0.607 0.9995%4) $.8% 0.3%64
5 185.00¢C 0.622 0.621 0.9919%6 5.9% 0.4702
(] 190.000 0.63? 0.637 0.994219 $.07 0.5
. ? 225.00C 6.6%2 0.65% 0.995305 . 6,19 0.6542
[ ] 260.00C 0.6084 0.680 0.997127 6.4% 0.02133
9 290.00¢ 0.702 0. 706 0.99779% 6. 6C 3.0002
10 . . 330.000 0.739 0.73 0.997%98 6.92 1.2002
11 345.000 6.770 0.769 0.998645 7.:0 1.4607
12 365.000C 0.799 0.802 0.9960%Y 7.48 1.637¢
' 13 37s.000 0.017 0.619 C.999347 . .66 1.964C
’ 14 382.000 0.0133 0.822 0.99799¢ 7.82 2.3418
1% 3a8r.00¢ 0.044 c.244 6.99¢874 7.9% 2.4692
R 18 392.00C 0.0%% 0.858 0.994074 8.07 2.4885
17 397..00C 0.874 0.871 0.99423%2 8..8 2.5%00
le 402.00C 0.884 0.8F) 0.9944)9 8.9 2.62R6
19 4C2.€00 0.894 0.89¢ 0.99,36) 8.%) 2.80006
20 412.C00 €.909 0.90¢e G.99958% 8.¢9 3.C4a2¢0
21 413,000 0.924 0.924 0.593484¢ 8.88 J. 6857
22 422,000 v.y4d 0.944 0.939212 9.14¢ 4.49)9
rk} 425.000 0.9¢7 0.95% 0.939¢23 9.32° 4.916
ot 431.C0¢C 6.990 0.990 0.99¥916 9.79 5.8C77
2% 434 . 00¢C 1.011 1.009 0.99e89] 10.12 6.213)
20 436, 0600 3.042 1.C22 G.99R7%Y 10.49 6.2¢699
e 434 . Go¢ .03 1.02% 0.69K242 10,47 6.4C2;
‘28 440. 00¢ 3.040 1.047 0.99¢752 10,78 6.%179
¢ 442.C0¢ 1.uel 1.0e1} 0.998939 10.94 6.229)
n 444.00¢ 1.074 1.C074 0.996713 11.26 T.4199
Jl 445,000 1.089 1.CR8 8.99%G7y 1).4¢ 8.:7¢9
< 44% .00C }.1c4 1.106 0.9992%7 11.78 $.%27.
313 450.00¢ 3.1e7 1.12¢6 0.9994¢2: 1:.2? 1).¢044
4 451.50C ).142 1.143 0.998873 J2.¢2 13.935%3
k1 4%1.00C 1.162 1.163 0.99925% 13.c8 14,4994
ie 454 .000 .M 1.17%8 0.9990136° 13.45% 12.67%1
17 44%.6a30 ).188 1.188 0.999373 12,74 13.0732
36 4%¢. 000 1.401 1.201 0.997670 14.09 13.477}
i 453,000 1.2)4 1.21) G.997921 14.46 14,2702
49 49%9.000 1.:42 1.24% 0.998012 . 1%.3) 16.1961
4] 4%9.50¢ 1.254 1.254 0.%9814) 1%.%70 19,2197
‘42 - 460.000 1.56% 1.263 0.998199 18,07 26,6072
43 460.500 1,478 1.27% 0.99787¢ 16,43 21.785%¢8
(1) 461.000 }.:84 1.286 0.996185 16.76 21.5044
- 45 462.000 1.310 1.307 0.99703% 2.7 24.210)
4 403, L0C 1.32¢6 "1.330 0.99¢78) }18.%) 24.%%18
47 463,500 1.34¢0 1.342 0.99€29] 19.07 26,1072
) (1] 454.C00 1.3%6 1,31%4 G.935%10 19.8¢ 32,0813
49 464.5%0 1.37¢ 1.368 0.9¢2024 20.54 47.603¢
S0 46%.06C0 1.3e? :
S1 46°.500 1.41?7

52 465. 800
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SPECIMEN M. MY AUTOMALIC

Peay = 050 LBP Prir = #5 Lb} e U.10C

Pe’. 473 in. %Ne o . 05C an

" CYCL¢ A-cot hareq

[} CCun? in in L]

) 0.00] 0.9%%

H 127..470 0.571

3 205.760 0.506 )
4 268.050 0.602 C.601 0.999850
) 324.700 0.61? 0.617 G, 999830
é 372.900 0.632 c.63) 0.999702
? 416.460 0.648 0.648 0.999714
[ ] 455.78¢ 0,662 0.663 0.999787
1 496.950 Q.678 0.67% 0.9997%)
10 $331.910 Q.694 0,693 0.992949
11 $71.600 0.709 0.710 0.999310
12, 602.88¢C 0,724 0.72% 0.99%893%
13 628,990 0.740 0.738 : 0.99870¢
14 657,830 Q,7%¢ ’ 0,754 0.9988127
15 687.410 a.770 0.772 0.998860
16 709.01C . 0.786 0.78% 0.999293
17 732.130 Q.8C) 0.800 0.99%30¢0
18 79S.04¢C G.816 0.817 0.996196
19 773,000 0.8132 0.8232 Q.9932%)
2C 79C.760 0.84?7 0.851 0.992997
21 801.020 0.863 0.80°% G.995329
22 808,460 a.878 0.878 0.998¢87
2] 815.196 c.093 c.894 0.990177
24 820.920 ¢.909 0.907 0.99%07%
2% 927,230 0.924 0.924 Q.996519
H ] 634.340 Q.939 0.94C 0.997673
N $39.970 0.955 0.95%% 0.999¢681
28 844,650 - 0.970 0.870 0.999777
29 948,970 Q.985% 0.984 0.999040
b 1) 952,050 1.001 1,001 0.996511
n 056, 680 1.016 : 1.0)8 0.9590283
32 9%9,21¢ 1.0 1.030 0.997pk¢
n 867,010 .08 1.048 0.996877
34 864.070 1.052 1,682 0.99¢€34C
3% 865.62C 3.078 1.074 0.99€30¢
¢ 868 .130 1.09) 1.094 G.99701)
n 876,390 ».108 1.0 0.996827
38 872.040 1.124 1.131 G.9939G3
39 874.340 3.13¢ 1.1:38 0.990780)
40 878.770 ).154 1.1%9 0.984513
41 877.760 3. 170 1.1¢9 0.980R47
4°? 878 . ¢2¢ 1.18% 1.184 0.98914]
4?2 879.920 1.200 1.197 0.99%12e
L1 ] 8fr1.700 b.:16

[13 88:.900 3.3

46 Oh3. 820 b.: 40

S

delteRr
KSlgp

LR N A 2 X R
DI O W
~wO B

da/cn
win/scy

0.2623¢6
0.3¢2)
0.3307
0.3578
0.3785%
0.4008
0.4327
0.472¢
0.4981
0.5218
0.574)
Q. €099
Q.¢549
0.71)9
0.8205
1.0208
1.377%
1.7914
2.0693
. 2,324
2.3677
2.517%
2.76131
3.Cc02%
3.3895
3.794%
4.3312
5.076%
6. 0029
6. 6684
6.915¢C
L2389
.4330
-18¢C
.41%9
L3993
. 6348
L7421
<39AK9
13.6387

o
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k
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10 SEPT. 1984

SPLTIPEN NG, ILCS AUTLMATIC

AN Foaa ® 1050 LBF Pran » 105 Lb# ke C.10C
¥+0.47)3 in. Ne 3. 049 in.

| 43 CYCLE A-cot haseq dejtek das/sce
[ ] COUNT in in nc KEly'P win/scy
,_ 1 0.001 0.53¢6
- 2 13.500 0.551 .
. 3 32,360 0.566 st )
4 41.230 0.562 0.%79 0.996C08 2..53 3.2202
S $3.500 0,597 0.59% 0.995468 1..67 1.3683
[ 61.5%0 0.612 0.615 0.99475) 2.02 1.5429
? 76.470 0.629 0.028 0.994854 %.90 1.0662
[ ] 84.35%0 0.64) 0,.64) 0.991550 8.)) 2.3F40
1] 92.11¢ 0.658 0.662 0.993781 8.:8 2.0303 L
- 1€ T 95.00¢ 0.674 : .673 a 0.99375¢ 8.4% 77 T 3,0l T T o
11 99,480 0.689 0.68% ' 0.993810 8.6l 3.1872
12 105.24C 0.704 0.70¢ 0.93634% 8.78 3.48732
13 10y,620 . 0.720 0.720 0.998167 8.9% 3, S48
14 114,120 0.73% 0.736 0.99937: 9,12 3,750
15 113 540 0.750 0.749 0.99971% 9.3 3.9482
16 121,680 0.766 0.766 0.9993171 9.49 4.,0409
17 125.330 a.781 0.7} 0.999742 9.67 4,135
L] 128.960 6.797 0.796 0.9E4299 9.87 , 4,657
19 132.000 0.812 | 0.014 0.969466 10.06 6.074¢
20 136.)10 0.827 0.83?7 0.971606 10.:6 7.2734
21 136,750 0.843 0.840 0.970039 10.47 7.0618
22 138.640 0.85%¢8 0.8%1 0.973272 10.68 7..62%C
23 140,990 6.87) 0.87% 0.979)95% 10.89 7.%911
«“ 143,020 0.889 0.889 0.996404 11.1) 6. 2930
25 145,620 0.904 . 0.9C3 0.996772 11.36 5.7586
26 148.080 0.919 "0.917 0.989274 11.59 5.9411
, a 153.910 0.93% 0.939 0.989669 11.8% 7..6493
d 28 154.100 0.950 0.9%6 0.974494 12.10 11.4294%
29 155.290 0.96% 0.569 0.983279 12.36 13.1081
30 185.720 T 0.981 0.975 0.983181 12. 65 13.4561
n 156.0%0 0.996 0.99¢ 0.991442 12,92 15.2028
32 158.220 1.011 1.013 0.905576 13.21 15.709%
1n 159,21 .07 1.526 0.99%446 13.5) 16.2¢37
p1] 160.19¢ 1.042 1.04% - 06.99%221 13.84 16,9324
38 16G.69¢ . 1.058 1.G5¢ 0.964507 14.19 - 22,7649
3é ‘161,68 1.07) 1.079 0.9¢9686 14.53 '32.879¢
» 162.16¢ 1.048 1,098 0.97.532 14.08 5).0801
38 162.38¢ ).10¢ 1.106 0.987862 15.37 73,6029
3% 162.55¢0 3.119 1.118 0.995951 15.65 92.8042
L1 162.75C 1.134 1.120 0.995944 : 16.05 111.433)
4] 162.8)0 3.150 1.147 0.990861 16.50 129.8050
42 162.97¢ 3.165% 1.)66 0.97:915% 16.93 18).0172 '
42 163,08¢ 1.180 : 1.189 0.954631 13,39 305.48¢€1
" 163.130 1.197 1,206 0.952780 17.9¢4 498.4227
45 163.15¢ 3.:12 . .
4@ 161,180 3.23)
- . 163.19¢ 3.281 -
42
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SPLCIMEN NO. M.CI AUTCLHATIC
Pmes » 950 LbP Pair = 9% LBF = (.10¢
R0 .468 in. We 3 0%2 in .
.CYCLt A-cog Adreq deltak
COUNT in R NG A8l¢'n
06.00!} 0.538
46.9%0 G.5%4
85.7%0 0.8%¢9
12C.780 0.%¢4 G.587 0.992590 6. 09
144,620 G.660 0.602 0.996079 7.0}
161.740 0.61% 0.616 0.99%9207 1.16
1713.910 6.630 c.6208 8.999290 3.30
215.160 0.676 0.678 0.995089 *.73
234,000 0.7¢7 0.707 0.997698 6.04
243,260 . 0.722 0.72% 0.997245 8.19
1 2%1.220 0.738 0.741 0.996459 8.36
25%.580 0.7%) 0.7%2 0.99829% 8.52
+261.280 0.769 0.769 0.99¢948 8.69
265,250 C.76¢ 0.78) 0.996968 8.66
270,180 0.799 0.802 0.9569%07 9.03
272.7%0 c.81% 0.812 0.995800 9.21
276,620 0.820 0.82% 0.995127 9.39
280.45%0 0.84% 0.849 0.993%88 9.58
282.67C 0.661 0.8s0( 0.994ll0 9.78
285 .00C 0.87¢ 0.872 G.995574 9.98
284 .710 0.89] 0.892 0.994987 10.18
291.720 0.907 0.90¢ 0.997961 10,40
294 .48¢C 0.922 0.9:22 0.998¢89 10.62
296,620 Q.937 0.936 0.9986CS 10.84
299.460 0.95%13 0.95%5% 0.998620 11.00
30L.100 0.968 0.967 0.997559 11.32
301.5%70 0.982 ¢.983 0.993]12% 11.8%6
305.65%C Q.999 6.997 0.990667 11.84
308.%2¢ V.04 1.€19 0.993711 12.10
309.530 3.030 1.028 0.99477% 12.)9
311.08¢C 1.645 1.04¢ 0.995150 12.¢8
312.470 . 4.060 1.062 0.9%946878 12.97
313.650 3,076 1.0727 04.996219 13.30
314410 3.091 1.087 0.99427% 13.63
315.88¢ ).106 1,109 0.%8070) 13.96
dl6.81¢C 3122 1.126 0.%0978 14.33
31%.42¢ 3.1237 1.144 0.977254 14.70
JiR.64C }.1%2 1,152 0.9784234 15.08
311,800 3.168 3. 106C 0.98099C 15.5%1
318.36° 3.182 1.186 0.9F2151 15.93
1R . 64l 1.19¢& 1.197 0.975220 16.37
118 .98 1.214 1.218 0.979087 16.8¢
319.19¢ 1.:29
313.25¢C 3.548
313.360 1.260 .
43
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da/dn
win/cy

0.6349
0.6C86
0.9411
1.6511
).442¢8
3.7940
2.1082
2.582y
2.0201
3.3561
3.673¢
3.9295
4.2700
4.8093
5.008)
5.0005%
5.7178
$.4119
5.4682
5.9924
6.3232
6.737)
6.6058
2..009)
2.6166
8.99¢0
9.6721
13.7328
12.%187
13,0936
14.294)
18.0918
21..9702
36.9565
40.3928
43.8170
48.0%)?
56.7927
81.905%8
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29 AUGLST 1904,
EPECIMEIN NG, JHC ) MANUAL

Pasx ¢ 600 LbP Pair. = 6C LB} s C,100
Be0.474 in, we2,051 in

” CYCL!t A~cer A<ieq del tak da/dn
[} COunT in in ne KSigon win/cy .
1 6.001 0.55) |
2 90.00° 0.%67 _
3 1s0.000 0.580 : . . ok
4 270.009 0.58% 0.590 0.997928 " 0.138) . el L
s 360.00) 0.602 0.602 0.998619 4.40 0.1277
6 4%0.002 6.6)6 0.614 6.991973 4.8 0.1%79 :
7 540.000 0.629 0.628 0.99284% 4.5% 0.190¢
e 630.00) 0.641 0.645 0.995C90 62 0.2410, N
$  720.00) 0.669 0.668 0.99829% 478 0.3033 AN
10 800.00) 0.693 0.694 0.998624 4.9 , 0.3747 R
11 - 870.00) . 0.92% 0.723 0.99903) 5.13 0.4343 NN
12 920,000 0.744 0,746 0.998627 $.:% 0.4999 A
13 960.000 0.766 0.767 0.9982:4 5. 40 0.5484 o e
14 905,000 0.779 0.780 0.990606 5.49 0.%82) . e
15 1010.000 8.797 0.79% 0.994405 $.62 0.6797 o
.1 1030.000 0.808 0.809 0.99503) 5.70 0.7:96 :
17 1050.000 0.820 0.824 0.995107 5.79 0.8166 g -
18 1076.000 0.8¢4 0.840 0.99%233 $.97 0.884) )
)9 1096.000 0.858 0.860 0.99523¢ 6.08 - 6.921¢ .
20 1105.000 0.876 0.87% 0.996683 6.23 0.880%
21 1120.000 0.909 0.588 0.995470 6. 34 0.8246
22 113%,00C 0.%01 0.900 0.994964 PY 0.8318 .
3 1155.00¢ a.91? 0.915 0.996902 8. %4 0.8220 ; :
2¢  1170.000 6.9:7 0.926 0.993425 6.67 : 0.9949 g a? ,
2% 1185.000 0.940 0.940 6.9959%3 6.9 1.246¢ '
26 1200.000 8.9%7 0.96¢ 0.997561 6.9% 1.588) .
27 1215.000 0.986 0.986 0.9995408 2.:% 2.138) P
28 1225.000 3.008 ° 1.009 0.996323 3.49 2,313 A
29 1236.000 3.0:1 1.023 0.997826 2.63 2.9314 s |
30 1235.000 3.027 1.038 0.997573 1.82 3.232) e !
, 31 1240,000 1.0%8 1.055% 0.9973808 8.67 T 3.%643 N,
ot 32 1245.000 3.07) 1.074 0.9970R6 8.:4 3.9109 o).
33 1248.000 3.085 1.08% 0.996937 8.42 4.1900 Ay
3¢ 1251.00C 3.008 1.098 - 0.996262 .60 . 4.2647 %
3% 1254.00C 3112 1.112 0.999394 . 8.8¢C 4.5000 By
36 1251.000 1.127 © 1,326 0.99936) 9.02 44524 NN
37 1260.00¢ 3.138 1.139 0.999420 s. 18 4.3810 NG
38 1263.000 3.152 1.1%2 0.999080 9.42 4.3690 A
39 1266.000 3.165 1.164 0.99953) 9.63 4.4048 s,
40 1209.000 1017 . 1.178 0.999384 9.84 44602
41 1272.00¢C 1.192 1.191 ©0.997573 10.12 4.7143
42 127%.000 3.:06 1.208 6.996113 10.3? $.2527
| 431 1278.60C 3.i1e 1.22) 0.995¢42) 10. 61 6. 2121 .
o 44 1281,000 3.9 1.240 0.998370 11.04 7.85789 .

: 45 1282.500 3.252 1.252 0.999786 11.32 9.9448 .
46 1284.c0C 3.6 1.266 0.999989 11.64 9.97¢2 '
€7 128%.500 3.:82 1.281 0.9919¢5 12.03 11.918)

4 1247.0C0 3.9 1.298 0.969k]17 12.46 14.8421
49 1289.060 1.32¢ 1.332 0.952095 13.34 27.3839
L0 1296.608 1.3%2 1.370 0.787949 14.¢2 181,578
S} 1290.500 1.369 . )
$2  1291.000 3.418
€3 1292.000 2.9%1
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19 SEPT. 1984

SPECIPER NO. 3INC2 MANUAL

Poax = 850 LUF brin o 8% LbF B *0.100
8¢0.473 in. W=2,05C in

T . CYCLt Aacce A4leg delter dasén
[} Coun1t dn in Ll RElyin winscy
1 6.00} 6.607
2 $0.600 6.627
3 90.000 6.647
4 120,000 0.671 0,672 0.99%061 6.8 0.9578
s 140,000 ' 0.689 0.689 6.999190 6.97 0.9770 :
. 150,000 6.700 0.700 6.9980%9 7.06 0.9%35
7 160.000 0.711 0.710 0.998721 3.16 0.968%
[ 175.000 0.726 6.728 . 0.997598 2.30 0.983%
’ 190,000 0.738 0.738 0.997610 3.41 1.0055

t 10 205.000 6.7%2 0.7%) 6.996533 3.5¢4 ' 1.0532
1 220.000 0.770 0.770 0.9984680 3.71 1.1189
32 230,000 0.78) 0.70) 0.998952 7.8¢ R}
13 240,000 0.793 0.793 0.997702 7.94 1.585%¢
14 250,000 0.80% 0.806 . 8.99838? 8.06 1.3598 .
1% 260.000 0.819 6.820 0.998614 8.2) 1.4619 T
16 270,000 0.83?7 0.836 .0.997859 6.41 1.5118 S
3 277.000 0.847 0.847 0.998974 8.82 1.5177 . R
18 284.000 0.959 0.8%7 0.995619 8.64 1.602% . AN
19 291.000 0.867 0.967 0.996954 8.74 S b.729¢ A
20 298,000 6.0878 0.879 0.998506 8.87 2,0048 N
2} 30%,000 0.894 0.894 0.998655 9.06 2.2886 : WO
22 312.000 6.912 . 0.912 0.994617 9.29 2.3894 A
23 317.000 0.927 0.92% 0.995004 9.48 2.5826 A g
24 322.000 0,939 0.938 - 0.991418 s, 64 2.8151 s
25 327..000 0.947 ., 0.9%2 T 0.991969 9.7% 2.9212
26 332.000 0.967 0.967 6.990767 10,02 3.am o N
2 335.000 6.980 0.977 0.99113%8 10.21 3.)138 i g N
» 341.000 0.996 0.99? . 0.995864 10.49 3.)446 CRILS Y
2 344.000 1.004 1.00% 0.996815 10.58 3,1312 CANTAT
30, 347,000 1.014 1.014 0.998427 10.73 1.05% W=
3 350.000 1.029% 1.02¢ 0.998565 16.91 3, 2218 : _ ALY
32 353,000 1.034 1.033 0.997364 11.06 3.345) ARG
13 359,062 1.052 : 1.05) 0.958471 11.27 3.79529 , . . A
34 365.00) 3.076 1.077 0.999612 11.80 4.5 '
38 368.00) 1.092 1.091 0.999424 12,11 $.1572 Y
36 371.00¢ 3.106 1.107 0.996148 12.39 6.009) ,
3 374.000 3.12¢ 1.12% 6.997470 13.76 %.5763 5
38 376.0c0 3.139 1.140 0.996377 13.09 9.1590 oA
39 378.C00 1.157 , 1.159 0.997654 13.50 11,2260 RORNE
40 379.0C0 3.169 . 1.170 0.997924 13,79 12,340 RN
a1 380.0€0 3.186 1.182 - - 0,9844)) 14.21 16,1019 N .
'} 3er.occ 3.197 1.198 0.98748) 14.%0 20.09C7 b

. 4 383.000 3.212 1.218 0.986458 14.91 28.163)

" 383.000 1.249 1.248 . 6.99557] 16.0C 42,4884
e 383.5(0 3.266 1.211 0.996559 16,55 $4.9G21
T 383,800 1.:89 1.289 0.992358 11,35 66.1556
'} 384,100 1.306 1.3)2 0.961362 13.98 113,2044 H
4 384.20 1.317 1.323 0.92969% 18,41 184.1710
49 JR4.MO 3.329
50 384.400 3.363
51 384.450 3.393
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SPECIMEN NG ANGAL |

Peen o 1050 LBF PRip = 10% LB = 0,100 .

80,468 in. Wes.05]) An.

ld CYCL® ¢+ A=ccr A~ieg del tsk ds/dn

) Count in . in ne RElg'R win/cy
. 1 6.002 0.587
F 20.000 0.629
3 30.000 0.6%4

[ 42, 00¢ 0.696 0.692 0.998708 .M J.1149

) 42,000 08.708 0,709 0.998976 2.90 3,1008

3 $2.00C 8.742 0,742 0.996490C 9.29 3. %411

? 6C. 000 0.7%1 0.751 0.9%817¢ 9.40 3.6169

.8 69,000 0.702 0.786 0.9908078 9. M 4.1902

E L 74.000 0.810 0.807 0.998440 10.1) 4.7580

10 77.00C a.021 0.622 0.997394 16.37 5.2066

11 80,000 ' 0.836 0.818 0,996250 10.47 5.7858

12 04.000 0.86C 0,061 0.99927% 10.81 %.2099

13 86.000 0.077 0.876 0.999062 11.0¢ 8.3279 ~
14 87.000 a.882 0.884 0.99893¢ 11.04 8.8504 -

35 88,.00¢ 0.094 0,894 0.998511 1.3} 9,362)

. 16 . 89.000 4.904 0.903 0.998232 11,46 9.7143

17 90.C0C a.912 0.91¢ 0.999656 11.60 10.106¢C

18 $1.000 0,924 0.922 0.906732 11.78 11,2034

19 92.000 0.934 0.930 0.9767%9 11.94 14.2421

0 93.50¢ 0.949 0.9%2 0.979999 12.19 25.5182

21 34.50¢C 0.97% 0.979 0.994562 12,65 32.1320

22 95,500 1.016 1.020 0.995548 13.43 $5.8495

23 , 96,200 1.064 1.064 G.9R0846 14.45 82.391)

2¢ 96. 700 1.093 1.1 0.968728 15.13 121,406}

5 93.000 1.132 1,158 0.954722 16.1) 199, 215%

- 28 9%.100 1.17% 1.172 0.987104 17.22 308.77¢9

. 27 97.200 1.198 . '
28 97,250 1.23
29 97.300 ). 248
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