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I. INTRODUCTION

The only advance in barrel wear reduction since the Second World
War work on erosionl has been the wear-reducing liner. The original wear-
reducing liner was invented in Canada? and is composed of a high-density
polyurethane foam glued to the wall of a cartridge case. Soon after the
US adopted the polyurethane foam in high-velocity tank guns, Swedish
inventors devised a liner made from a 45/55 percent by weight blend
of Ti0, and paraffin wax3. The Swedish also modified the configuration
of the liner by cutting flaps that were folded over the propellant at
the projectile base. Figure 1 depicts each liner in the 105 mm M115Bl
cartridge case to illustrate how the liners are loaded and to show the
flaps the Swedish inventors devised.

STANDARD POLYURETHANE LINER

SR W -

e e )

LARGE POLYURETHANE (.087 kg)
SMALL POLYURETHANE (.027 kg)
GLUED

wN -

STANDARD TiO,/WAX LINER

L
E‘L&—‘w‘—‘—" G 0, O, Wl

) i
@.\—h—h S
1. TiO/WAX WITH FLAPS (.141 kg)

Figure 1. Configuration of Wear-Reducing Additives

1’%@pervelocity Guns and the Control of Gun Erosion", Summary
Technical Report of Division 1, NDRC, Volume I, Washington, DC, 1946.

2L. A. Dickinson and D. E. McLennan, "Improvement of the Firing
Accuracy and Cost Effectiveness of Guns Through the Use of Urethane
Foams", J. Cellular Plastics, 1968, 184 (1968).

3. Y. Ek and D. E. Jacobsen, "Engineering Study of Barrel Wear-Reducing
Additives", Wegematic Corporation Report, Part A, May 1962.
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EROSION, (mm)

The relative performance of the two additives is shown in Figures 2
and 3. Polyurethane foam increased the wear life from 100 to 400
rounds”; the Swedish additive yielded a wear life of 10,000 rounds®. In
addition, the Swedish additive provided better downbore protection,
especially at the region of secondary wear seen in Figure 3 with
polyurethane foam.

The surprising difference between the polyurethane foam liner and
the Swedish additive prompted work to discover why the Swedish additive
was so effective. Two differences were evident, the flaps and the
metal oxide, TiO,, which might form an insulating residue. This
speculation arose from the APG tests with Swedish additive in which a
residue composed mainly of Ti0, was removed from the M68 cannon and
analyzed. Table I compares Swedish additive and the residue.

.o F
M392A1
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wn
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M392A2

2.0

1.5

1.0

0.5

M392A2 (TiO, WAX)
0 —+ T | I ] | } [ I J
0 100 200 300 400 500 600
APDS ROUNDS FIRED
Figure 2. Erosion vs Rounds Fired for APDS Rounds
4

R. Wolff, "Reduction of Gun Erosion - Part I. Laminar Coolant',
Picatinny Arsenal Technical Report No. 3069, May 1963.

8. 0. Wolff, "Reduction of Gun Erosion Part II. Barrel Wear-Reducing
Additive", Picatinny Arsenal Technical Report No. 3096, August 1963.
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Table I. Composition of Swedish Additive and Bore Residue
Recovered from Gun Firing Swedish Additive

Swedish Additive, percent by weight Residue, percent by weight
TiO2 46.0 TiO2 77.4
Wax 53.5 Wax 7.1
Dacron Staple 0.5 Silica 2.6
Stearyl Alcohol (1.0 maximum) Inorganic Residue 7.7
Cloth: Viscose Rayon Organic Residue 5.2

Change in heat input to the barrel was the technique applied to
discern factors influencing the efficiency of the additives. Brosseau
and Ward noted in the 37 mm gun® that the flaps enhanced the efficiency
of the polyurethane foam and the TiOz-wax liner. When both liners were
placed in the same configuration, heat input was equivalent. To separate
any influence of bore residue, a '"clean-out" round, i.e., a round with -
no additive, was fired after each round loaded with TiO;-wax. Calspan-
investigators’/ showed an insulating deposit was forming in the eight-
inch M201 cannon when successive shots were fired with TiOj-wax additive.
Brosseau and Ward8,9 extended this to the 105 mm tank cannon. They
showed that the flaps enhanced heat input reduction for the polyurethane
foam and the TiOp-wax liner; they also fired TiOy-wax rounds successively
until a minimum heat input was reached. The results are summarized in
Table II. Figure 4 plots heat input vs wear which suggests the insulating
residue is the principal factor contributing to the 10,000-round wear
life for Swedish additive.

6T. L. Brosseau and J. R. Ward, "Reduction of Heat Transfer to Gun

Barrels by Wear-Reducing Additives', BRL Memorandum Report No. 2464,
March 1875. (AD#B003850L)

7F.A. Vassallo, "Heating and Erosion Techniques Applied to the Eight-

Inch Howitzer", 12th JANNAF Combustion Meeting, Volume I, CPIA
Publication 273, December 1975.

8T. L. Brosseau and J. R. Ward, "Reduction of Heat Transfer in the

105 mm Tank Gun by Wear-Reducing Additives", BRL Memorandum Report No.
2698, November 1976, (AD#B015308L)

9T. L. Brosseau and J. R. Ward, "Measurement of Heat Input into the

105 mm M68 Tank Cannon Firing Rounds Equipped with Wear-Reducing
Additives", BRL Technical Report 2056, April 1978. (AD¥A056368)
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Parallel to the conduct of the heat input experiments, Army
attention focused on the cause of the secondary wear. The accuracy
of the armor piercing, discarding sabot round was affected adversely
by the secondary wear with the result being the condemnation limit was
dropped for the M68 tank cannon from 1.9 mm to 1.4 mm wear. Ward
deduced that the secondary wear was caused by the reduced efficiency of the

Table II. Correlation Between Heat Transfer and Erosion in
the 105 mm Tank Gun Firing the M392 Projectile

Additive Heat Input, J/mm* Erosion, um/round Reference

None 449 ! 18

Polyurethane 416 4.1 4

TiOz-wax (flaps)- 381 -- --
single-shot

Ti02-wax (flaps) 348 0.18 5

repetitive fire

*Heat input measurements described in reference 9.

20 -

15

EROSION, pm/SHOT

0 | | | o | |
0 100 200 300 400 500

HEAT INPUT, J/mm

Figure 4. Heat Input vs Erosion for APDS Rounds
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additive downborelo. Figure 5 compares the wear per round in the M68
cannon firing rounds without additive and polyurethane foam. The
polyurethane foam is most effective at the commencement of rifling,

but the efficiency drops downbore leading to the secondary wear peak.
Figure 6 plots percent wear reduction vs distance to illustrate this
point. The secondary wear is present with the TiOp-wax liner, but it
is not a concern because the wear rate downbore is so slow as evidenced
by Figure 3 that the 1,000 EFC rounds the M68 can fire before condemned
for fatigue is reached long before the secondary wear poses a problem.
Brosseau and Ward showed successive firing of Ti0-wax rounds reduced
heat input downbore as well®. Hence, the secondary wear should be

much worse in the M68 tank cannon firing TiOp-wax rounds if the

residue does not form. Since the TiOp-wax round with flaps is still
better than polyurethane foam, the secondary wear for Ti0.,-wax, no
insulating residue, should be less than polyurethane foam, but worse
than repeated firings with Ti02—wax.

The foregoing discussion has shown that if one could measure the
erosivity of Ti0p-wax without the insulating layer, one could test the
hypotheses derived from heat input measurements, namely

a. the wear predicted based on the heat transfer correlation will
be 0.8 um/round and,

b. the secondary wear will be more severe when the insulating
residue doesn't form.

= © _ o M392A1
5 i ® M392A2
5
o)
1wl  ° o
- o)
5 °
— - o
8 ® © © o ® ® o
& 8 ®
O | § ] 1 ] | | i ]

70 90 1o 130 150
DISTANCE ALONG BARREL , cm, FROM RFT

Figure 5. Wear Profile for APDS Without Additive and With
Polyurethane Foam

JOJ. R. Ward, "Proposed Mechanism for Secondary Wear in the M68 Tank

Cannon", BRL Memorandum Report No. 2557, November 1975. (AD#B008040L)
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To measure the erosion without the residue, one need only continue
repeating the sequence Ti0O,-wax APDS round followed by a HEP round until

measurable wear takes place. This report summarizes the results of
such a test,

II. EXPERIMENTAL

The test was done with standard 105 mm M392A2 projectiles and M467
target-practice projectiles as the clean-out rounds. The firings were
performed under the auspices of Clyde Musick of the Materiel Testing
Directorate (MID), Aberdeen Proving Ground. The MTD report11 covers
ammunition lots used, firing schedule, and muzzle velocity and chamber
pressure taken at the start of the test for each round.

The M68 cannon had fired previously twenty rounds during sabot-
development testing. An in-bore malfunction damaged lands downbore
during the sabot tests; the damaged region (3.886 to 5.105 mm RFT) was
well past the region where the augmented bore erosion was postulated to
occur,

III. RESULTS AND DISCUSSION

The individual stargauge reports are collected in the Appendix.
Table III summarizes vertical land wear at 641.4 mm RFT (25.25 inches).

Table III. Vertical Land Wear at 641.4 mm RET vs Rounds Fired

Diameter
Tube Rd No. Test Rd No. Wear, mm Wear, mm
20 0 0.13 0
120 100 0.20 0.07
320 300 0.46 0.33
380 360 0.58 0.45
540 520 0.86 0.73
620 600 0.84 0.71
720 700 1.02 0.89
820 800 1.04 0.91
920 900 1.17 1.04
1220 1200 1.37 1.24

110. Musick, MID Report in preparation.
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Since six hundred HEP rounds should produce only 0.08 mm (3 mils)12 wear,
the preponderance of wear in the test is due to the APDS round without the
benefit of the insulating residue. Shown in Figure 7 are curves comparing
the erosion caused by the APDS round minus the insulating residue, the
APDS round with no additive (M392A1), the APDS round with polyurethane
foam (M392A2), and the APDS round with TiO2 wax. As predicted from the
heat transfer measurements, the round with polyurethane foam still
produces more wear than the APDS round with TiOz-wax flaps without insu-
lating residue. A corollary to this observation is that placing flaps on
polyurethane foam will decrease erosion, but the polyurethane foam will
never provide the protection afforded by repeated firings of rounds with
Ti02-wax additive.

The downbore wear produced by the 1200 APDS and HEP rounds is
illustrated in Figures 8 and 9 along with wear profiles for the APDS round
without additive and with the two standard additives. As anticipated, the
secondary wear is greater when the insulating residue is removed providing
credence to the earlier hypothesisl0 that secondary wear is related to
the relative effectiveness of the wear-reducing additive. Again, the
secondary wear for the combination APDS-HEP rounds is still less than the
secondary wear for the APDS round with polyurethane foam.

Although the wear for the APDS-HEP round is still less than the APDS
round with polyurethane foam, the wear for the APDS round inferred from
heat transfer vs wear in Figure 4 would be 0.9 um/round. On the basis
that the wear from the APDS and HEP round can be decoupled, the APDS wear
is 1.16 mm in 600 rounds after subtracting the 0.08 mm wear for 600
HEP rounds. This is a wear of 1.9 um/round, considerably higher than the
0.9 um/round from the heat transfer correlation and well outside the
error for the other three points. This can be further illustrated from
a semi-log plot of wear vs heat input in Figure 10 where one sees the
1.9 um/round for the 381 J/mm heat input of the APDS (Ti0p-wax) with no
insulating residue falls well outside the correlation for the other three
points.

An alternate explanation is that the wear for the APDS and HEP
rounds cannot be decoupled. Instead, the wear for the 1200 alternating
APDS-HEP rounds is more severe than the total expected from 600 HEP and
600 APDS eliminating the insulating residue. Some evidence for such
synergism is found in experiments by Niiler and co-workers on the oxygen
concentration profile on steel exposed to combustion gasesl3,

12L. R, Neally, "Development and Engineering Tests of Cartridge, 105 mm,
M393E1, HEP-T and TP-T", DPS Report No. 463, June 1962.

13A. Niiler, J. E. Youngblood, S. E. Caldwell, and T. J. Rock, "4n
Accelerator Technique for the Study of Ballistie Surfaces', BRL
Report No. 1815, August 1975. (AD¥A016899)

). Niiler and R. Birkmire, "Composition Changes in Gun Steel

Surfaces Due to Erosive Propellant Burn', Proceedings of the Tri-

Service Gun Tube Wear and Erosion Symposium, Dover, NJ, March 1977.

15
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Table IV summarizes results for propellants with three flame temperatures.
One sees the propellant with the higher flame temperature and concomitant
higher wear also has the lower oxygen content left on the steel nozzle.
This suggests the oxide layer is not as resistant to the hot, flowing
gases as steel, since the M2 propellant gases should be as oxidizing

as the gases from Ml propellant. Firing a HEP round with M1 propellant
may condition the barrel so the next round with M30 propellant will
produce more wear than when only rounds with M30 are fired. To demon-
strate this conclusively, one need fire rounds without the complication
from the insulating residue. Such a combination might be alternate
firings of APDS rounds with polyurethane foam and HEP rounds.

Table IV. Oxygen Concentration Profiles on Steel Exposed
to Propellants with Different Flame Temperatures

Propellant Flame Temperature, K Oxygen, atoms/cmz, X 10_16
M2 3375 9
M30 2994 17
M1 2480 34

IV. CONCLUSIONS

1. The superiority of the Ti0z-wax liner vs the polyurethane
liner in the M392A2 APDS projectile arises from the deposition of an
insulating residue on the bore surface as well as the presence of flaps
on the TiOz-wax liner.

2. The heat transferred to the gun barrel can be used to infer the
relative efficiency of a wear-reducing additive.

3. Secondary wear with the M392A2 projectile increased dramatically
when the insulating layer was not allowed to form. This suggests
secondary wear arises from the relative efficiency of the wear-reducing
additive at the commencement of rifling vs downbore protection.

4. The wear from an APDS round appears higher if the APDS round
is preceded by a HEP round than by another APDS round.

20
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ENGINEERING MEASUREMENTS AnD ANALYSIS DIVISION
PHYSICAL TEST BRANCH REPORT
NO- 77"']4"63

STEAP—MT—G Date of Test 26 Sep 77

Title Measurements of 105 MM, M68 Cannon Tube SN 24850 (Special)

TECOM Project Title Product Improvement Test Cartridge, 105 MM, M735

TECOM Project No. 1-MU-001-735-008 W. 0. No. 445-92777-93

Conducted for Mr. Ruff, Artillery Ammo Br

Reference TM 9-1000-202-14, MP 750;1

OBJECT OF TEST:

To inspect and identify those conditions which may ballistically effect
the cannon tube operation or personnel safety in accordance with

TM 9-1000-202-14.

INTRODUCTION:

105 mm M68 cannon tube SN 24850 (Special) after firing 20 rounds was
submitted for determination of its physical characteristics.

PROCEDURE:
1. Chamber, Bore and Rifling Diametrical Measurements:

h a. The chamber and centering cylinder were diametrically measured
using a vernier stargage equipped with a 120° spaced three point measuring
head, The gage vernier was adjusted to coincide with a 5.000-inch (127.60 mm)
ring gage for the area between .10 inches (2.50 mm) and 18.40 inches
(467.36 mm) from rear face of tube (RFT) and a 4.400-inch (111.76 mm) ring _
gage for the area between 21.85 inches (554.99 mm) and 24.05 inches (6.0.87 =m)
from RFT. The measurements were taken with the points in a 2-6-10 o'ciock
position and again with the points in a 4-8-12 o'clock position. The
vernier stargage measurements added to the respective ring gage diameters
were taken to be the actual diameters of the chamber.

b. The main bore was diametrically measured using a vernier star-
gage equipped with a four point head having two measuring points spaced 180°
apart. The gage vernier was first adjusted to coincide with a 4.134-inch
(105.00 mm) ring gage for measurements across the bore and secondly to
coincide with a 4.224-inch (107.29 mm) ring gage for measurements across the
rifling between 25.10 inches (637.54 mm) and 210.25 inches (5340.35 mn)
from RFT. The measuring points were locked into position, using a guide
plate at the muzzle, in such a manner that by following the rifling twist
to the commencement of rifling the measuring points were located in a 12-6
o'clock position for the measurements, in turn, across the vertical bore and

24
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rifling. The measuring points were then rotated 90° from the vertical
position at the muzzle and by following the same procedure as previously
outlined the measuring points were located in a 3-9 o'clock position for
the measurements, in turn, across the horizontal bore and rifling. The

variations from the basic diameters were shown on the gage vernier in
+.001-inch (.0254 mm) increments. :

c. The bore diameter was measured in a vertical and horizontal
plane at 25.25 inches (641. 35 mm) from RFT using a 105-mm pullover vernier
gage having a basic diameter of 4.134 inches (105.00 mm).

W2, Detecfion of Defects:

The complete bore was visually inspected using a white light bore-

scope to observe for heat checking, erosion, scoring, damage, cracks, and/or
other defects.

TEST RESULTS:

1. Chamber, centering cylinder and main bore .10 inch (2.50 mm) to
210.25 inches (5340.35 mm) from RFT.

a. The chamber, .lO.inch (2.50 mm) to 18.40 inches (467.36 mm)
from RFT and centering cylinder 21.85 inches (554.99 mm) to 24.05 inches
(610.87 mm) from RFT, measurements are shown in Appendix I.

b. The main bore measurements 25.10 inches (637.54 mm) to 210.25
inches (5340.35 mm) from RFT are shown in' Appendix I.

2. Pullover vernier gage measurements 25.25 inches (641. 35 mm) from
RFT.

a. The pullover vernier gage measurement 25.25 inches (641. 35 mm)
from RFT showed a bore diameter of 4.141 inches (105.18 mm) vertically and
4.140 inches (105.16 mm) horizontally.

b. The vertical measurement at 25.25 inches (641.35 mm) from RFT
as compared to the 105 mm M68 wear pattern chart (life remaining) showed
a remaining wear life of 937%.
3. White Light Borescope.
Complete borescope remarks are shown in Appendix I.
CONCLUSIONS:

1. Stargége Measurements:

a. The chamber and centering cylinder measurements showed a normal
diameter for a 105 mm M68 cannon tube.

25



"STEAP-MT-G Report No. 77-L-63
Sheet 3 of 3

b. The main. bore measurements showed a normal wear pattern for
a 105. mm M68 cannon tube between 25.10 inches (637.54 mm) and 60 inches
(1524 mm) from RFT. The measurements of both the bore and rifling between

60 inches (1524 mm) and the muzzle showed enlargement indicating scoring
and abrasive wear,

2. White Light Borescoping:
The tube contained damages to the rifling between 153 inches

(3886.20 mm) and 201 inches (5105.40 mm) from RFT. These damages consist

of rifling stripped and flattened. The damages in conjunction with the

irregular scoring and abrasive wear would adversely affect the obturation

of any type of projectile fired and thus adversely affect the ballistic

operation of the tube and the safety of operating personnel. It is therefore

declared "Hazardous'" and stencilled in accordance with MP WS0=1.

1 Incl ;

Appendix T - Chamber, Bore and Rifling Measurements Data and Borescope
Remarks

SUBMITTED:

- . y ’ =
Z:%GZZQS;xZZé;,nz,Uu’
J. V. MCWILLIAMS, III
Measurements Section

REVIEWED: ' APPROVED:
,fﬁgggzxxaadf - /g&¢d?

K. A. JONES , A R. L. HUDDLESTON
Chief : Chief

Measurements Section Physical Test Branch
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105 MM M68 Cannon Tube SV 24850 (Special) Chamber
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Table 2. 105 MM M68 Cannon Tube SN 24850 (Special) Bore
Diametrical Measurements after 20 Rounds
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Table 3. 105 MM M68 Cannon Tube 3N 24850 (Special) Borescope

Remarks after 20 Rounds -

_not measured. Borescoped: (Not Chrome Plated)

Iight scratches, stains, carbon and other deposits thru-out chamber and
main bore., Two plezo gage holes drilled in chamber. One at 14,37" from rear

| face of tube in the 10:00 n'clock area and ons at 20.5" from (RFT) in tha

2130 o'clock area, ILight erosion and scoring encircling both holes. Tio
piezo gage holes drilled in bore, One at 28" (NFT) in the 10:00 o'clock

area and one at 38" (RFT) in the 2:30 o'clock area, Idight heat checkine on
|edgeas whera holes are drildled thri the lands.

Light. heat chacking encireling
non-rifled portion of forcing cone and extending forward to 60" from (RFT),

Any further heat checking obscured by carbon deposits.
encircling forecineg cone area,
(RFT).

Very light erosion
Fdeges of lande lightly rounded to 75" from

Moderdte erosion and scoring encireling bore evacuator holes. Tube
containe damage to 18 lands in the 11:00 o'clock arca between 153" and 201"
 from (RFT). Damages consiat of lande being stripped and flattened,

Tube
ear on lands and in tha grooves

hetween 60" from (RFT) and the muzzle.
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. INSPECTION REMARKS

(PT-IOP 750-1) -
Borescoped: (Not Chrome Plated)

Light scratches, stains, carbon and other derosits
Lhru-out chamber and main bore, Two priezo rave holes
Lrilled ip chumber, One at 14.37" from reir face of iube-
LPFT) ip the 10:00 o'clock area and one ot 20,5" from IFT)
dn_the 2:30 o'clock area, lirht erosion snd scorine
£encireling both holes. Two niezo pare holes drilled in
bore. Qpe ot 28" from RFT) in the 10:00 o'clogk area and
wne at 38" from (RET) in the 2:30 o'clock srea. “oderate
do.light hegt checkine, ergsion and scorine encircline
cieza zage holes in bore, more pronounced on foruard edoe
Moderate to_light heat checkine encireline non-rifled
partion of forcine cone and extending forward to 75" in
the orooves and to 105" on the lands from (RFT),  Anv
Surther heat ghecking obscured by carbon denosits. Med-
Lcrate to licht erosion with lieht 1onwjtudina1.scorinv
-encircline foreine cone and extendine forward +o 55" from
{RET) Edees of Jands rounded thru-out. eroded uarea with
driving edee ronnded as far forward as 100" from (RFT) .
Moderate to hegvy erosion and .scorine encirelins hore
<cvacuator holes, more pronounced on forward edees,  Tuhe
cantains damsee to 18 lands in the 11:00 o'cleck ared
hetween 153" and 201" from (RET).  Damares consist of
dands leinoe q+winpnd and. {1attenad Tube conteins
moaderate scoring and abrasive wear on lands and in the
grooves between A0" fram (PFT) and the mizzle.  Licht
-coppering in bore hetween orirsin of rifline and 45" from

{BrTY,

WTY. AeS.

Manufacturer

Proof Officer MEL. M UScl
W.0. %5 -36 E5Q-8B Y7

Model,

még

Humber of Rounds
320

No_photoegraphs oy impressions taken at this time.

After

Tube declared "HAZARDOUS" due to damices in bore.
Stencil and handle in acecordance with M.P. 750=1.

Number

RAURSD

efore

Firing Status (Check one)

nR

Date of Gaging
.~
Ay

I

Size
oS mm Tz

STEAP-MT Form 181, 7 Dec 71  (REFLACES STZAP-DS FORM 181, 17 JUN 6L, WRICH MAY BE USED)
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- ) gEb3.00 [ 175,50 [ 35,00 [7 ! A
4 |3 ol W 5 A 9 4 . Y
= |8 00 LR wi T T 000 (#0749 [ #6721 F 667 7608
215 E 17,00 181,90 | 29,00 /3 L& _ 3|
q > 35,00 182,90 [ 28,00 /3 P 9 &
o N bl g[ 3500 1 183,90 | #7.00 2 Vo) o) [£.
= s [ 3,00 164,50 | 26.00 13 {2 _.g__ 2 |
=l BEE W] 185,00 25,50 5?__; L7 a ig
3131.25 1065.25 25.2% ZQ_,_, _ I
131,10 18940 | 29,00 [ F o027 F 02 8 | £07/0 i% ALF
") _
N - -
Pullover Messa, | Vert. .| Har, 4 2l <
2 2525 | B mE (257 ¢|Estinated
'E gj 2aining Jl_l£ CUrssy
E \ Lif e
¥ Elu< . FCLARED HAPARDOWLS T
B Bl B oy A Vi T —
|3
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105 MM Tubﬂ M&Sa . Ologﬁug_Egha 91)\"

BISTAMCE (Inchan F'I.'II:F/ | GAVGE N[AS_QI(M(IT'S _I-:DICAT[D i N 1/1000_ 6'—;5‘?{:::14; -

E4R F Wy [ L L)

e atees FAcE ::‘r::il ot awer Ea[ER0 u::gfsu m‘f:g;'il [srrreneuce l:::'f‘:‘ nff:‘;:’;. ARSI TS
| 32,05 | 186,45 | 24,08 [h,L36 | & [N\ Z
30400 [ 187,50 | 23,00 [ L,L27 - Z
30,00 [ 188,50 | 22,00 |L,L17 | -¢ N | - ~:

29,85 | 168,65 | 21,85 8 e : - A
T | e
| 26,40 | 192,10 | 18,40 [L,977 | e | |~

26,00 | 192,50 | 18,00 [L,989 N ' P

24,00 | 194,50 | 16,00 |5.025 | W

22,00 [ 196,50 14,00 (5,085 . N _#

20,00 | 198,50 [ 12,00 |5,106 ! bt

168,00 | 200,50 | 10,00 | 35,145 ' Py . 1)
16,00 202,501 B.400 [9,189 2 1 5]
1L.00 | 200,50 | 6,00 [5,225 g |/ N
| 12,00 1206,50 | L,00 19,265 | - v | ™
| 10,00 [ 208,501 2,00 15,305 s e

9.00 (209,501 1,00 !§,32% [ pd : [

8.50 |210,50] .50 (5,338 - - | | 55 6
8,25 120,25 ,25 5,30 /- N ]
| 8,10 210,00 .10 i;.mq W | | ~,

. | J
SPEETIL REASUTRRLETY ]
BaSIC ACTUAL dA3IC ACTUAL

TOTAL LEMGTR OF gua 218,50 ROTATION OF TURE AT BRELCH

TOTAL LENGTM OF Tusg 210,500 KOVEWENT OF TUBE AT BREECH

QFFTH OF BRELCH RECESS 8.00" MUMBEN OF LANDY ANZ OROGYES 28

Inspection Remarks: Areas from 18,50" to 21,75" and 24,17 fo 24,9,% wers
_not measured. -

HORESCOPED . WO ADPPRECIABLE CHANGE

1A BORE SF TURE BINMCYT LAST RORE -

DCoPING DATED DL TN 788 AFTER

EIRIW G Bacs RDS

. STAMPED snn?{%fa uu\msr:crso BY REVIEWED BY
o\
RODMAN TIME ’ COMP ILATOR
QULIEN _ -
P
RECORDER PLACE BQ‘P - B GRAPHEG EY
TRAFPNE.
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MULTIPLE STARGAGE MEASUREMENT & INSPECTION DATA FORM (PT-I0P 750-1

[}
s
; 218,29 29 1 210,28 I == /
217.00 1.50 1 209,00 [N |
¥ 219,00 1,80 | 207,00 | % | 7
5 213,00 5,50 | 208,00 \ /
& T™N708,00 10,50 | 200,00 AN
1 1293,00 13,50 | 195,00 A
198,00 20,50 | 190,00 v :
L) inj1e3.00 se.en | 182,00 N !
< o 184,00 .50 | 180,00 LY /
181,00 39,50 | 175,00 5 7
i I” 8,00 L,0,50 1 170,00 4
W h'* 173,00 L5.50 | 165,00 S /
2| all |a~yl188.00 50,50 | 160,00 X L
2 < L] 101400 55,50 | 155,00 iy
g Hick, 00 60,50 | 160,00 X 7
= I R - B ST ) 69,50 | 145,00 A\ !
; = oy HJE.QG ?D;ED lLL'E'ﬂ}D I'1‘. £
Z & i 75.50 | 135,00 ST
& o1138.00 Bo.s0 | 130,00 i Wi
£ 5300 85,50 | 129.00
126,00 90,50 | 120,00 AN
123,00 99,50 1 115,00 F il i
115.00 100.80 | 110,00 Fi !
113.00 1058.50 ¢ 105.00 / 5
108,00 110,50 | 100,00 7 \ |
C}lm.m 118,50 | 95,00 V4 N
4 98,00 120,50 | 50,00 i A |
= %3\ 93,0 129,50 | 89,00 / 5|
¥ $ g AA.00 130,50 | BO.00 Wi NJ
! . Ri.00 138,80 75.00 ¥ i
o 1 78.00 1L0.50 | 70,00 il 5
- 1.00 145,50 65,00 Fi %
§ [Ce8i00 | 160,50 [ 0.0 y :
£3.00 155,50 | 95,00 [ N\
of,0a 140,50 50,00 i !
n 53100 169,50 | LS.00 i !
yA.00 170,50 | LO,00 i | X_ 4
s = |_LS.25 17328 | 37,25 / ] —%
Ql ¥l§ Lo 175,59 | 38,00 |/ ' i
= h st 11128 177.28 | 33.28 \
2 oo > 38,00 | 0.0 | FOZHTF OZOF O 14 [0 [
= 17,00 181, 29,00 2D Zb 1+ L5
Mg 3600 T 182,50 T 28,00 22 2.3 | L5
N ¥[35,00 | 183,50 | 27.00 | 7 ] £ VR 7
=l 5] 3400 208L,50 | 26.00 g% Z Lz ]
El®1 33,80 189.00 25,50 = _— 4.'_-2,.____ o
311,25 189,25 [ 25,29 %%l-_ @% B M
11,10 10540 | 25,00 1O Ao IS | o115
ED Pullpver [Meas., Vart. flar, i : _
2| 8T 29.25" | G 469 [ I GT |0 rs Setinated |
] 2 ] . +E: " I
- ;2 ToGE PEcLae Hezr8nus DJe 7 Jb"ﬂnﬁ,ﬂzﬁ.ﬂ; £l o 4
§ :’T a1 (&l o F SrdiiE

.STEAP-MT Form 106C, 1 Aug 75
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(Replaces STEAP-MI Form 106, 7 Dec 71 which may be used)
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105 194 Tube M8 0,000 18 3 ol
RISTANCE (Inches) FRON/ GAUGE MEASUREWENTS IXDICATED I 1/1000 OF AN INCH
pean Face | wuzzne [Remrace] masic 745528 AP MMAL T
Pr sREEcK | FAE | OF TUsE | olamergaftThO | AAVSL ol euiren [MrrErEace neorre | orsnens, birrerexce
32,05 [ 186,451 2U4,058 |L,.L16 /
311,00 | 187,50 | 23,00 14,127 ~N
0,00 | 188,50 22,00 |L.L37 | ¢
9,85 | 188,65 | 21,85 |L,L38 | 2
— z
26,0110 [ 192,10 18,40 | L.977 il
6,00 {192,501 18,00 [L,98% e
21,00 | 194,50 | 16,00 |5.025 N
22,00 | 196,50 14,00 |5,069 :
0,00 1198,90 1 12,00 5,105 yd
18,00 | 200,50 | 10,00 {5.145S
16,00 [ 202,50 8.00 |5.18%
1,00 {20,901 6,00 |5,228 % Z N
2,00 [ 206,50 | L,0Q 15,265 | e d B
0.00 | 208,50 ! 2,00 (5,305 s
9.00 | 209,801 1.00 5,328 -
8.50 (210,50 .50 [5,33% i
8,25 210,25 .25 5,30 e N
Jdo 1210001 a0 5,313 Y
- IFEETAL REASUREREHTS
848IC ACTUAL BASIC ACTYUAL
TOTAL LENGTH OF GUN 218,50 ROTATION OF TUBE AT BREECH
TOTAL LENGTR OF TUBE 210.50" MOYEMENT OF TUBE AT BREECH
DEPTH OF BREECH RECESS " 8,00 HUMBER OF LANDS ANO GROOVES 28

_not _measured.

Inspection Remarks: Areas from 18,50" {0 21,75" and 24,17 tg 2L,9." were

FBORFEScoPeED

No APPRECIABLE CGia)GE s

VHoRE  OF TURE SINCE AAST RoRESCOor/ A

A

DATED 2 Ao I8 .
STAPED sugg,ufu D] INSPECTED BY REVIEWED BY
, RODMAN /‘ . TIME / COMPILATOR
9L,€éﬂ-w
| RECORDER / PLACE ﬁ _z GRAPHED §Y

- dY
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MULTIPLE STARGAGE MEASUREMENT & INSPECTION DATA FORM (PT-IOP 750-1

EVWH ‘13 | 105 !4 Tuba, 68
. . Main - " {i "
DTIvEneE (IIREGS ] From™ . mgg‘jﬂ%&ﬁ@fﬁﬁ J:LIZMI%TWO_S'L;;B];H ch )
Rear Facel Muzzle |(Rear Face |.] 3"BaSic [iameter Wi, 22L"B3aic Jlareter |
. ect{ Face | of Tube k‘%ﬁ Har, Vart., Hor%m'
4 218,25 225 121028 H. 00T, 00l O30+ O0S
- 217.00 1.50 | 209,00 S L 2L ol ]
¥ T1215.00 3,50 | 207,00 5 o) 24 | 8
5 213,00 £.50 [ 205.0Q = e S AR TS
3 >c 08,00 10,50 | 200,00 Y = 3 i
2 4l198.00 20.50 | 190.00 k = Y Wi
93.00 25.50 | 185.00 ] 22 23 2./
? 188,00 30.50 | 180,00 b = RO 2-4
3,00 359,50 | 179,00 lo lo F¥a) A2
| 118,00 0,50 | 170,00 5 b o A
v . (}322.00 L5.50 | 165,00 ) ™ 2L a2l
S| o] W' 6B.00 50,50 | 260,00 .4 20
g 4 158,00 60,50_| 150,00 b s 22 b
2 & 4.153,00 65,50 | 149,00 Y &Y £
i E T LalhE.00 70,50 0,00 A L -
& <1143.00 75,50 | 135,00 M) Y4 L
= 5 $138.00 80,50 | 130,00 Y ) =3
g I 3 BEEN 89,50 | 125,00 & H ) ol
128,00 90,50 | 120,00 = L /b 5
31,00 99,50 | 119,00 4 1] 5 g
118.00 100,50 1 110.00 =2 H 5 \ O
1113.00 105.50 | 108.00 H CY = 1]
8,00 110,50 | 100,00 2 3 0 1 O
03.00 115,50 | 99.00 S 2 g
r S 98,00 120,90 1 90,00 L LS| q &
2l o 2 19300 125,90 | 85,00 = = ) )
2§ ¢ |-88.00 | 130,50 [ BRn.0Q = 2 i) ]
N A3.00 135.50 | 75.00 = 3 L
S [ 78.00 110,50 | 70,00 3 4. b b
© | 73.00 115.5Q | 65,00 | / Xy i)
T 768,00 | 150,5q | 60,00 73 G 5} )
631,00 155.5Q | 65.Q0 Q [ O Y =2
56,00 160.5 0.0Q \ % 4
n 53.00 166.5 .00 = 4 15|
& L8.00 170.59 0,00 = I3 =a
| e | 15,25 173.2% 37,25 Ye) )\ N ™~
S| 5 [-L3.00 175.59 | 35,00 ) e 8} L O
5 M 11.25 177,28 | 33,25 =24 e &) [®)
W J] 38,00 180,50 [ 30,00 29 21 l =
= (11 B 37.00 181,90 [ 29,00 QAL Qe 10 =
> 36,00 182,50 [ 28,00 24 Rl 1= o
50 5
o & | 35,00 183,50 [ 27.00 B ] o ] Jih
Tl R B[ 3h.00 18,50 | 26.00 = N Y
d  Fl—1-33.850 | 185,00 | 25,50 A 2N o
13,25 .| 185.25 | 25,25 03 2L = =
© 33110 189410 | 25,10 [T .OHO[I- OG- O 5] F-. O1S
oy
< Pullover Meas. Vert Hor, )
e g N 25.25" 1Y 19" H LA D /o [Estinated
2 g g j enadning decurscy
5 5104 Wira, CLOar)
N w
2| 2
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-

) C

YoarDal3 105 14 Tube 168 . 0,001 56 Bly it

ulsrAQ'E (Ineahnp '.2:’/ GAUGE f“s"""ﬁ;gé 'iDICATED IN 1/1000 OF ;;@4;;;’31 -
§§‘5a225§ ugié:t '5:':532‘ offfé§2a1="° n::g?:a o:::g$2n loverenence ngﬁg?:a U:E:z¢;l o IFFERERCE
32,05 | 186,45 | 24,05 |L,}16 +=01n utm YT oo T.OIW UM e
31,00 | 187,901 23,00 |L,L27 320 3C 2 29 . 4ag ol
0,00 | 188,50 | 22,00 4,437 | -¢ dol . y4yo 3 4o HYo 2
29,85 1188,65| 21,85 (4,438 TOU | Udltho o3 +-0U [ Y4 | F oo
26,040 1192,10( 18,40 [1.977 04 qaofoosfcacwciawc.oos
26,00 | 192,50 18.00 |L.985 11 g24 Y LI . 989 8|
24,00 | 194,50 | 16,00 | 5,025 ORAIE. O [F.0AF .0 2
22,00 196,50 | 1L,00 5,065 L8 0 3 bhl b LY a7}
0,00 | 198,50 12,00 (5,105 T2 IR = ot . 1om -
18,00 | 200,50 | 10,00 | 5.1L5 Y H 2 TNIENYL 2
16400 1202,50 ] 840 9,185 gl 188 S 18kl 18 !
14,00 1 204,501 6,00 (5,225 % 229 2 N 2w 39 L

2,00 1206,50 | L,0Q 15,265 | [ 2TO] ,'2Mo S Yl .anNg 2
10,00 [ 208,80 2.00 [5.30% 5205 IR Hl 30h8  Zob =2

9.00 [ 209.50 | 1.00 [5.32% SLIIREE) 2 2,737 ol
8.50 | 210,50 .50 15,335 220 32 & RIRUTTT RIT o
8.25 1 210,25 | .25 {5,340 24, 243! ) 2]
8,10 | 210.140 .10 [5.343 +. TS RUSHO0 AT IHS ™. TS 0o o

SPTETAL TE RSURRINTS
BASIC ACTUAL BASIC ACTUAL

TOTAL LENGTH OF GUN 215.50!’ —_— ROTATION OF TUBE AT BREECH — -
TOTAL LENGTH OF TUBE - 210,50" 210 '\"D MOVEMENT OF TUBE AT BREECH . -

DEFTM OF BREECH RECESS - 8,00 NUMBER OF LAKDS AKD GROOVES 28 7;3_;2
I'négection Remarks: Areas from 18,50" to 21,75" and 24,17 to 24,9L" wers
not. measured.

r}C:—V B‘\\g‘.’/’&ftc\l\ :‘%RE}A €0 % SPECTED 8y REV:E:EDOSY

RODMAN T I ME COMPILAT

n (15 Na)
RECORDER "S C’\- ; ‘4 PLACE S’Q.. GRAPHED BY

40

/R SOT

8L oo/

QL7 &

*spy

s N B o0, SE0L R

-S /[ -Orn
H$2ISTTWA CFuA o

LS -ts8as



I

RY
o -
)

Proof Officer M. MusS w K
W.0. UHHS - 3863.-8N

INSPECTION REMARKS !

(PT-IOP_750-1)
BORESCOPED: (Not chrome plated)
11ight,_scratches, stains, carbon and other depnsits
Jdhroughout, chamber and main bore, Two pievo rape holes
drilled in chamber, One at 14.37" from rear face of tube
JLBET) in the 10:00 o'clock arex and one at 20.5" from (RET)
in_the 2:30 o'clock area. Light crosion and scorins
encircling both holes, Two plezo pasge holes drilled in
hore, One at 28" from (RFT) in the 2:30 o'clock area,
Moderate to lisht heat checking, erosion ané scoring
encrcling piezo gage holes in bore, more pronounced on
forward edpe, lModerate to light heat checkine encirclinge
non-rifled nortion of forcing cone and extending forward
to 80" in the grooves and to 105" on the lands from (pRiT)
4ny further heat checkine obscured by _carbon derosits,
Moderate to light erosion and light longitudinal scorines
encircling forcing cone with scoring extending forwurd to
35" and_erosion extending forward to 70" frowm (RFT), rndmes
of lands rounded throughout eroded aredvith drivine edee
rounded as_far forward as 100" from () , Moderate to
heavy erosion and scoring encircling bore evacuator holes.
Zore nropounced on forward edges, jrpearences of eracl
-patterns in two grooves adjacent to the 9:0Q o'zslaclk hole
Jube contains damage to 18 Jands in the 11-00 o'clacls
area betvieen 153" and 201" from (RFT), Damaves conssst of
lands being strivped and flattened, Tube contiing modarsite
scoring and_abrasive wear on lands and in +he Frooves

Manufacturer
WiV, Aes.

Model

mb8

Humber of Rounds
b0

‘E between 60" from (RFT) and the muzzle, Light covperins in
o Jore between oripin of rifling and 45" from (RFT).
A
4 N N ———
-§_g o _photogranhs or impressions taken at this time.
td SwrohY
E o S -tube declared "HAZARDOUS"due to damare in bare .\
g 0 3 Stenci] and handle in accordence with M,.P, 750-1.
=Ty -
o A o
5
=] M
A |48
sl
[
K
4]
I
;j N
]
o
L'y
::[% 5 gl
i
©
+
q |52

STEAP-MT Form 181, 7 Dec 7L  (REPLACES STEAP-DS FORM 181, 17 JUN 6l, WHICH MAY BE USED)
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by l 105 I Tube, HSB
" T qu" tq 210,500
” id AL3LE n...i_a..u..a._r u'll Qﬂ,..l.ﬂﬂ].:
| flear Facel Muzzle |Rear Face L.l 5 d;ﬂih ﬁﬁff T T
g‘ A —&I_Bmﬁh__&tﬂ.__jf_ﬁlh!_? 2 RS
0y i 218,2¢% 29 1 210,28 1% /
e 217.00 1.50 | 209,00 AY £
Ik N215.00 1,50 | 207,00 kY , A
[ § 211,00 2.50 | 208,00 \ . |
K 208,00 10,50 | 200,00 \ |
S V203,00 15,50 | 199,00 i |
. C,?';l‘?ﬁ-m 20.50 | 190,00 \\
p a5 50 188,00 :
5 1450 W50 1 180,00 \
7% QL g0 39,50 1 175.00 7|
H ay nj (Vj172.00 LS5.50 | 165,00 X Y
< |E 1168.00 50,50 | 160,00 \ L
o (8 W8R8 55,50 | 155400 1) Pl
£ I -
g 2 o 5 iga.ﬂo ﬁD,ED Jl.ﬁs;m | \\ W ]
O |g 3,00 65,50 oo | =
ol M N 3 148,00 10.5C | 140,00 L b |
8 }: 3 1,00 75,50 1 139,00 AN/ |
a, -l & C: ..].J.ﬂ..ﬂﬂ HoLB0 1'50 [9.9] b |
% £ 21100 85,50 [ 126,00 AN 1 :
& 128,00 90,50 | 120,00 il
& 121,00 99,50 | 115,00 . 7 1N
118.00 100,50 [ 110,00 [ L A\
3 ; 113.00 105,50 | 305.00 [ 7 5\
5 108,00 110,50 | 100,00 / N ]
s 031,00 115,50 25,00 ¢ i
a |, QL e8.00 120,50 50,00 i N
= |8 §'-‘Q 93,00 | 125,50 | 85,00 7 S
218 ; 2 AA.00 130,50 | B0.00 / LY
3 SNBi00 [ 135a80 [ 75.00 )
. |-28.00 1i0.50 | 70.00 i |
= w 71.00 115,50 65,00 ! b
” § [TeBl00 | 150,50 [ 20,00 i X
0] £1,00 155,580 | 55,00 / \
< 58,00 160,50 0,00 / | A
e A L5300 | 165,20 | [c.00 7 | S|
< & LE.00 170,580 | 10,00 / =X
& ml= 15,28 173.2% 17.25 Fi | N
©n HE 175,80 ],00 |7 A
5 B — 11,29 177.2% 33.25
n ¥ w1 38,00 180,50 | 10,00 {5 (A5 OO -F &7 [ - r:},m-
= E 17,00 181,50 | 29,00 . .;-3?_*; o
5 k[ 38,00 T 182,30 | 28.00 N4 12 & 77
51 | M ¥[38.00 185,50 T 27.00 iele) e TS zd
g = 5| .00 | 180,50 | 26,00 234 = 2 | i
Cy  El=|5aco T 1% 00 [ s eo L I yEZH 75
33,25 - | 1R5,25 | 9g.20 20 | =Y ¥y Nr,a_
13,10 10800 | 20,00 W OHY F Ol I 0] Jo =0 V|
g'_ Pullover Meas. Vart. lar. PN o
2., 25,25" Q,M:M_Jiflhu—ﬁﬁufﬁn‘&
8153 —
b ) i i I i i % ':-.C AL 3,
- 2| ENTobe [ doclaved hadardons Uz 3
z § | o\ LN, G0 nove,
= 3‘11

STEAP-MT Form 106C, 1 Aug 75 (Replaces STEAP-MT Form 106, 7 Dec 71 which may be used)
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| CHAL
I 105 MM Tubs M58 0, E‘GW:E ;n L9 i
=)
|

'%, ulnui:l, LI Fna:’, GaugE uusa.n;ti:;%}lr:_'_.-:lu‘rﬂ mly:l..-l:-'l OF AN |gr-_-1
v " AN [ APTTn ] =
s den S Ryl ~'§:'T;::E Dll::ll;lfl_l 1e70 ‘::gii:ﬂ n::::;‘: pierengnce | SINOE [ Byt i'.u.'. L =
- - e i - <
32,05 | 186,05 | 24,05 [L.b36 | & [\ 1 - A
| 31,00 (187,50 23,00 |l.k27 b | A
0,00 | 188,50 22,00 [h.L37 | ¢ i | | I~ -
29,85 [ 188,65 21,85 [;,L36 \_\ ! | 2] ké
26,40 1 192,10 ].E-!LO b977 | \\ . / 'J
26,00 11%2,50 1 18,00 |L.9685 | ™ |
2,00 | 194.50 | 16,00 [5.025 N P
22,00 (196,50 | 14,00 [5,065 Rl .
20,00 (198,501 12,00 19,108 1 3 |
18,00 | 200,50 | 10,00 |5.1L5 [ Eae ' & R
16,00 (202,50 8.0 (5,188 | pd S o &
11,00 [20L.50 | 6,00 (5,225 | oz | R —
12,00 [ 206,50 | La0O [5.265 |+ f A ! N : ]
| 10,00 | 208,50 2,00 15,308 § gt | N :
9.00 202,50 | 1.00 8,329 Lt ol . |
8,50 210,50 ,50 |5,339 i ! S !
Jﬁ_jmzs «25 15,300 | , I
8.10[210.0 1 .10 15,33 ] g o]
e I 7 ] 1 l M
SPERTAL TEASURZRIRTS
4 BASIC ACTUAL 2as1C | ActTuiL
TYOTAL LENGTH OF GUN 218.50" ROTATION OF TUCE AT BREECH
TOTAL LENGTN OF TUBE 210,50 MOVEMENT OF TUBE AT 2KEECH
DEPTH OF BREECK RECESS - 8,00 NUUBER OF LAMDS AXD GRODVES 28

I'napectibn Remarks: Areas from 18,50" {o 21,75" and 2h.17 to 2L.94% weys
pot measured.

\ 3
] ()\“CLSLQK‘)OL(\- AT C)_&\):\‘p TGCN ON\e, (1 cs\umrs;az 3

: b G i dl i A%
MO0t OT7 TUbZ ST TS

\ T N VA 0 LD
DoTTE Qcm)ma AO\To T U (O
A r Sl
ESEYAn “r‘*\ V\ NG . S
\\l |
l
STAMPED STAR%U\;ED aD la‘;&‘rib BY REVIEXED BY

Froonin 6.,0}10 TINE \ CONPILATOR
{ A
RECORDER Q CL\H{ PLACE —ROKT \?)D GRAPHED BY
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. | 105 131 Tuba, MSB
s 2t 210, E'Q"
B8 - ] .a.,’ilw Annzh )
Rear Facel Muszle |Rear Face |, .. A.ZZIL_‘,‘EL‘ “:j:,‘,,n: har
E a Lof Breechl Pace | . R _E.EL-_.lL__..._.. 7]
“g:g 218,25 25 1 210,28 [\ I a8
o, 217.00 1.50 | 209,00 \ ' i
S| 215,00 | 3,80 | 207,00 X :
LG 213,00 2,50 | 205,00 LY * ! /
B |8 208,00 10,50 | 200,00 X ey
s 201,00 15,50 | 195,00 \ R
< 35 198.00 20.50 | 190.00 5 / I
= Ol193.00 25,50 | 185,00 S / |
a g 156,00 30,50 | 280,00 3 : j
o NIT83,00 39,50 | 175.00 N 7 i
P : 178,00 L0.50 [ 170,00 Y 7
Pl 2] 204 171,00 45.50 1 165,00 \ 7
< |z (L g_n. 168,00 50,50 | 160,00 \ /
Qs 4 zr'f 163,00 55,50 | }56,00 AY i
z |G v 158,00 60,50 | 150,00 I Fi s
=0 - S10]153.00 63,50 | 145,00 | L T |
= ; o[ 1LA,00 70,50 | 110,00 N 7 ; i
o) S 1Li.00 79450 1 135,00 AL/ &
E 3 e ol136.00 80,80 [ 130,00 N I
E - }133.00 £5.50 1.129,00 / !
2 1280001 60,50 | 120,00 715 |
& 1,00 99,80 [ 115,00 L1 N i
118,00 100, 110,00 Vi \
i 1,00 105.50 | 108,00 7 5
T W NH.00 110450 | 100,00 L A
= .00 118,50 [ 95,00 L Y
W OL 28,00 120,50 | 90,00 i i i
& |E| o EN 91,00 | 125,80 ] 85,00 7 ~ ]
= 1% 4 g AL A8.00 1i0.50 | f0.00 i/ N
g | ) e 135,80 | 75.00 7 I\
" Ta00 140,50 | 70,00 / LA
= g [7a.00 15,50 | 65,00 7/ i \
i) ; E;'El"ﬂ lqﬂ-‘iﬂ 60-'30 i N,
5] £1.00 155,50 | 55,00 ¥ A %
< 5R,00 160,50 | 50,04 i | : N
i . 51,00 165.50 | Lie.00 7 | 0
=) L | L0 i | [ Ay
= sl LS.28 | 173.2¢ | 37,28 i | I 5
tn 0 G lli.0a | 179,80 15,00 1 | ¥
_fﬂ 5 1la29 ! 177.2% 1325 B
a |5 @ Z] 3800 T250,80 [ 30,00 [ O33 F 038 [ F616 | .05
& ) 317,00 | 151,50 | 29.00 g# o I | ¥a
qHl | & 3600 | 182,50 | 28,00 ] 25 2| 2]
5 0 &1 39.00 183,50 [ 27.00 2] =] =4 25 ]
3 & [3ha00 [ 18,50 [ 26,00 7 - N - — =1
1 131,50 18s.00 | 25,50 2 i £ =
13,29 ¢ | 18 acg 79,29 4.1 47 A Wi
J 11,10 1850 | 2900 T D48 (¥ . Da7 [F.oly [0
]
0 NS T i
i | Pulloyver Meas, Vert, Har.
b1 2 25.29" [ & 767 [A- 175" 15 5e Errmmted |
e E war__ Taalning *r.-"'grr'--g §
: 5| = Ei’ hite. ‘w PASY
A = ke T 7 W ol .,:'
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IA)
‘ 105 194 Tube M58 ‘ 04001 $o ), ol
DISTANCE (inches, uﬁ;/ GAUGE nusuzsu:gis _.GYCATED TW_ 171000 _OF /A'N“{;E;lml ‘.‘r‘"‘""“‘“““’
REAR FACE | NUIZLE [REAR FAC c YL, el id g /eld
pr paeck Yice o Tise of:ust'nn”" ng:g?:a DI‘:;::;R DIFFERENCE R“!:gffm i lm;'.*z:zz:cc‘
2,05 [ 186,451 24,05 |L,416 e
1.00 187,50 | 23,00 |}i,L27 AN oz
0,00 {188,501 22,00 [ Lh.}37 | = z
29,85 1188,65] 21,85 |L,L38 I
I; \ /
26,1,0 1192,101 18,10 11,977 SN 7
6,00 1192,50| 18,00 11,985 N A
24,00 {194,50| 16,00 [5,025 N pd
20,00 1198,50 | 12,00 15,105 NV
18,00 | 200,50 | 10.00 5,145 AN
16,00 (202,501 840 19,185 pd ~
.00 | 204,50 | 6,00 19,229 % Z N
12,00 1206,50 | L0 15,265 | - Wi I8
0.00 | 208,50 | 2,00 [5,3Q L N
9.0Q [ 209.50 | 1.00 {5,325 Y. e
8,50 [ 210,50 | .50 [5.335 .y _
8,25 210,25 .25 [5,30 A =
8.0 (21001 .10 (5,33 pd LT
i , N
SPECIAL REASUREMERTS
I BASIC ACTUAL GA3IC ACTUAL
C TOTAL LENGTH OF GUN 218,50 ROTATION OF TUSE AT BREECN
TOTAt LENGTH OF TUBE 210.50" MOVEMENT OF TUBE AT BREECH
OEPTM OF BREECH RECESS 8.00" NUMBER OF LANDS AND GROOVES 23

Inspection Remarks:

Areas from 18,508 to 21.75" and 24,17 to 2L.947 wara

not measured.

TRORESCOPED '

NO APPRECIARLE, CHANGE N BoRE oF

TJOBR SUNCE

LAST INSPRCTION DATED |19 AVG. 7R

AFTER 720 T™ds .

STAMPED

STAEWE%}!‘O( }Mé{’{;TED BY REVIEWED BY
TIME

) RODMAN

. mewoy llinms

COMP ILATOR

RECORDER \5 ) '.qc_w‘ IIIM‘- PLACE ﬁea& B GRAPHED BY
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. Fris /| 0F 3,

| 105 ;21 Tube, M50
) i yea_w 20O ta 210 a0
i mrmnammrfﬂ"“ Mm_}&aﬁxﬁgmcatw ML LI "il‘j(d‘j?’*“ RN
Rear Facel Muzzle |Rear Face |.. 4"Basic Diametar M, 2240RAsTe fi{a: pLOY |
3 " mm__tm_m&:iam_-_ﬂm, Vart. a‘f'uni -1
il 21828 25 | 210,25 | F.007 |F o0k 17030 |+ 555
o= 217.00 1.50 | 209,00 5 4 ay | Al
= 2| 215,00 3,50 | 207,00 5 > dEF | (B
5 212,00 0.90 | 205,00 il i - 23| 1K
- 01,00 15,50 | 199,00 5 5 22 | g
= + 1198.00 20.50 | 190.00 £ e .4 | - |
= S nleaon 25,50 | 1F5.00 R 5 A | Z1
o '~ 8 L1BA. 00 30,50 | 180,00 b 5 EA A
o Y 183,00 19,50 | 175,00 I3 & 23 F 53
P ¥ 178,00 L0,50 | 170,00 5 5 2 21|
i ) ] BEEW 15,50 | 165,00 5 7 2] Al
< |8 w g | L6E.00 50,50 | 160,00 Es b 23 Za_|
a Bl i }m 163,00 99,50 | 155,00 & 5 i3 30|
g 1 el ].EE.OO 60,50 | 150,00 6 | = i; fﬁr___
‘ & al193,00 65,50 | 145,00 6 | m s 3
= § s = JH1LB.00 79,50 [ 140,00 z | - 27 1 2 )
5 § S Fl3.00 gﬁ.én 135,00 o :g ! 5}—-
« <l1a8.0q 0,501 130,00 4 {8 [ 7Y
& £ S[lan00 T Ae.do 117600 2 o (7 7%
& 128,00 20,50 | 120,00 = i ’& | L.
- 1,00 25,50 [ 115,00 E] £ 7| 233
; 118,00 100,50 [ 110.00 = 2 4] - I
i~ Ol1acs 105,50 1| 105,00 3 3 iz )
8 o R0 110,50 | 100,00 A 3 /0 [o__
= O~ 103,00 115,50 | 95,00 1 31 7 4
& w 98,00 | 120.80 1 50.00 | 3 a v |
"8 o £ 23,00 125,50 | 85,00 A ) R .
2 %) f g [fA.00 130.80 | 80,00 2 3 /3 r_-[
5 « | A1.00 136,50 | 75.00 3 5 A v
' - |-28.00 D50 | 70.00 2 6| s | £
= i 1.00 115,90 £5,00 K i =3 5
] § | 68,00 | 150,50 | 60,00 [ /f Ky i
3 £1.00 155,580 0580 L7 | L S 4
o 58,00 160.50 | 50,00 21 | A & o
2 o [s.co [ 145.Eq | la.o &8 T 23 A o
< & B.on 170,80 | L0.0O A8 | 3/ /0 4
f mtml 15,26 171,29 |- 37,29 20 | 2 fh | A
@ Hi W 176,5¢ | 35,00 2 A T, - /6 | {5
Wzl Qf M 11,25 177,25 | 33,23 34 33 7 2 Y
L 2] 38,00 180, % 0,00 e B d 23 47 | Lk
S R B I - e+ o 182, 29:00 2T 25 2
5 M 182,50 | 28,00 o 1 @6 1T as ]
S5 | HE[Es00 185,50 | #7.00 e F P I | e S il
5 |  ElE[3h.00_ | 18L.50 | 26.00 34 59 | 23 A ]
K71 33,80 | 189,00 | 25,80 Gl T g “6__| 7]
11,25 ¢ | 1fg5.2¢ | 25 oo A XS & | T
| 29,00 ¢, 05/ Hno4e | 4~0/5 |~ 077
3 |
% S ! | : i
o Pullpver [Meas, Vert. | Har, L ) A o
Bl o> 25,250 W /827 ’W’jt MRS U,
2l 8 gk cirdaing Meeurzay |
=&y | hiﬂf. |
-0‘ § E 'a AR 'Iu 4
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Cle [}

STEAP-MT Form 106C, 1 Aug 75 (Replaces STEAP-MT Form 106, 7 Dec 71 which may be used)
’ 46



Free 2 oc 3.
: N c .ﬁ.IE'
105 11 Tube 68 . - OJ,O<)¥"LA%¢',L<‘>3 ?)1653;,"
OVSTANCE (Tnches Fnﬁ:g/ GAUGE ugAsug{2;;1€ i iCICATED IN 171060 OF L Tligy e
. [P GRS { PR EE T
REAR FACE| WUZILE [REAR FACE! BA%IC . ~ i
De sREECH| FACE | 07 Tuse | pianereaER0 Rg:gf:a of::g‘r\lﬁ_ ClFFERENCE ai:gffm S by et
32005 1869’.15 2,-1005 hvhlé 2‘) +- 07 G 417 4+ 00 +. (o JNi 4, 477 7 Qa)}
31.00 1 187,501 23,00 |L.h?27 l—'-} 30 | +¢30 3 ] :030 | .430 &
0,00 (188,50} 22,00 |L4,L37 | ¢ 40 | Y440 3 040 | 440 3
9,85 188,65 21,85 [L,l38 04| |4 Y44 (#0032 |+ 04 4.8y [F003
26,40 192,10 18.40 | 4,977 =:020 1#,980 1+ 003 =030 [£.980 [+ . 003 |
6,00 (192,50 18,00 4,985 .01 . 9829 ¢+ | 04y | 989 o
24,00 | 194,50 | 16,00 {5,025 028 |8 028 3 oa7 |s.0ar 2,
2400 | 196,50 14,00 5,065 péB | . 043 3 | 087 .067 £
0.00 198,50 22,00 (5,109 407 | 107 2 | 1071 107 2.
18,00 | 200,50 | 10,00 | 5,145 L7 147 L /47247 R
16,00 | 202,50 8.0 (5,189 g AB8B1 /83 32 82 IEE 3
00 120,501 6,00 (5,225 | § [ 229 . 229 TRINEEY AN 5
2,00 1 206,50 | L,00 |5,265 f 1| .2920 | .279 S 1 .269 | 249 o
0.00 1208,50| 2,00 [5,309 307 .209 4 1 209 | Tog s
2.00 | 209,90 1.00 15,329 .32¢ L322 3 .322 22 J
8,50 210,50 | .50 15,335 338 | ,338 S | 338 %23 g
8125 210.25 125 5.3’40 1 3‘1‘3 k! 3"'-3 3 ) 345"‘.? 9 :))‘-,‘“3 e
8.10 1 210,40 .10 15,343 + 345 |5 3¢5 7,002 5 348 | S 3G [Gim ezt
[
SraClAL MEASURIVEATS
I BASIC ACTUAL SALIC ACTUAL
C TOTAL LENGTH OF GuX 218,50" ROTATION OF TUSE AT BREECH — —
TOTAL LLENGTN OF TUBE 210;50" ZIOIS'O" HOVEMENT OF TUBE AT EREECN e e
OEPTH OF BREECK RECESS - 8,00 KUMSER OF LAKOS AXD GAOOVES 23 RS
Inspection Remarks: Areas frem 18,50" to 21,75" and 24,17 $o 24907 wers
| _not. measured. -
' STAMPED srmswcz;;r,‘m%,.‘pﬁgc&no BY REVIEWED BY
’ROD““‘U_AI‘W;'///'#)MS TIME . i COMPILATOR
RECORDER /> Tz ge 4 PUCE Bog. Mo, SAS” GRAPRED BY
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Manufacturer
wiv. A<

Proof Officer MR. MUSIC K

WO, HyS—~ L850 ~-8Y

INSPEC{TON REMARKS

(PT_ICP_750-1)

BOHGCOPLD: (Not, chrome niuted)

light, scrotchen, stoins, carbon: ond other corcojts

throuchout chembver ..nd mgin bore. Tuo piezg oo bt

grilled in chamber, One at, 14,37 from yesr e o tnee

(BYTY 5n the 10:G0 alcloclk sren ann one s+ 20 80 i (Gam!

in_the 2:30 o'clock area. licht erosion . seorir

cncirclineg cot). holes. Tuo pievo rom Woli e dpeiller in

bore, _(ne at 28" from (KP'T) in the 000 o' glncl

ana one at 38" from (KFT) in the 2:30 o'cleoek trci.

doderute 1o licht heot checkine, ercsion wnd scorine

encircline vlezo gape holes in Lore, more r-ciaonnc.: on
forvard edpge. ioderate to irht heat checkines encicl .

non-rifled portion of forcine cone and cxtendin- o

Lo 80" in the rrooves and to 110% on the tanos from L:: 1),

~ans _turther heal. checkine obscured Lv carbon dorosiise,

Jloderate to 1isht, erosion ana lirbw loneitudingd coorine

encirelinge forcine cong vith sgorineG o ioqiige foraoa to

2] . . N . r ) R
ge! 35" _and erosion extendine forward to 70" Fpwny ( T Q5
g O [wflands rounded throusiout eroded area with drivine criae
';; 49 tg (B ropnded as far forwurd as 115" from (RET) . Foderate +a
) '8 J f.-o-q 0\ ronyir evagioan and scorin~T encircline horo ¢y Wi bieles
: = I nove nronounced on forward edres,  orivine core of Ve
E ,8 fLargard of 6:00 o'elocl hore evaciator pole nioyen e
S sopaned between bore evocitator Vole ond 1300 ¢ A st T _J
= aupenrences of crack natierns in two rrooves o nce: '
Lhe 9:00 o'clock iole. Tube containg damace to 17 dnoos |
“ . \ . Lo ay ="
g in tre 11:00 o'cloek aren betwecn 153"and 201" fran o T
(¢} SDanaces consist of lands beipe stpinnes ano: 7))
_5 . Tube contains moccrate scorine and ahroasive wonr on Lidis..
gg and in_the erooves between 60" from (7)) ani vne ovvsle.
’ 32\ [ieht _conperin~s in bore between orisin of riilingr and
9 G i L5 {ronn (RET),
50 14 , - —
= o g llo photogranhs or impressions taken at tiie tiwe,
7 |75
2:48 nbe declared MHAZARDOUS"due to damiire in tope.
(b R Steneil and handle in accordence with i1.10. 7501
sl
[x] i
i
! ’
N
g 15D
[oYo] %
9 |
o ¥ i
o [ “ ]
el ,0 o w |
& 0 O~
+
W ()
w‘. e Qe

STEAP-MT Form 181, 7 Dec "71 (REFLACES STEAP-DS FORM 181, 17 JUN 64, WHICH MAY

48

le)

=

oAl
]

U

(O]

=

ED)



Prg€ ) oF 3.

Rear Face Muzzle : amete
z L grt. | Hor, |
! 218,25 25 210,25 P OO -CaT =
g EIH T £
2 00 1 207,
5 Ma3s00 £.50 | 205,00 [F) !
5 Dof 208,00 10,50 | 200,00 L = =
he ! 1203,00 13,50 | 195,00
J 119800 20.50 | 190.00
2 Wl133.00 25,50 | 1Rs .00 o %5
Tu 188,00 10,50 | 180,00
J 200 35,50 | 175,00 H 2R
+  |€ miA28,00 L0,50 1 170,00 =T
ﬁ 173,00 L5.50 mq.ﬁ 7 ]
= 0,50 X
£ 4 I 1au00 T 3530 180
B hy;a.m 60,50 0,00 =
5 8 3151,00 69,50 | 115,00 ?H
S m 1 10,8,00 0,90 | 140,00 K
& T11L3.00 75.50 | 135,00
3 s SiaB.00 | 80,50 | 130,00 :11
; 2(131.00 83,50 | 125,00 3.
*[128,00 90,50 | 120,00
121,00 95,50 | 115,00
118.00 100,50 | 110.00

113.00 105.80 | 108.00
108,00 110.50 | 100,00
aFn1.on 115,50 95.00

I

Y || )
mw/ﬂirwm SRR :h?lm: DEMLISERE
{0
33

MULTIPLE STARGAGE MEASUREMENT &k INSPECTION DATA FORM (PT-IOP 750-1

]
1
|
’ 98,00 120,50 | 90,00 o g,
g 8 o100 125,50 | 85,00 B
¥ ; E(ﬂ A8.00 130,50 | An.o0 o %_
a-q._ A3.00 11:-5{}_ 75.00
78.00 1h0o.80 70,00
= 73.00 15,580 | 65,00 |
§ [Te.00 150,50 | 60,00 1
631,00 155,50 55,00
| 5E.00 Jﬁa.gu l Eu-m
A~ 61, 168, | Ls.0o
& LB.00 170.58 L0.00 I 8
e | |5, 00 1712 37,25 29 Vo L=
H ri 1.00 1?5.55 35,00 of | ™ \ o]
= 8 ~ 11,25 177.2 33,29 g 1R ]
£ (o] 18,00 180,50 | 30,00 I 2 | Z!
= E 17,00 151@;’0 29200 ¥ 20 i
= 35,00 162,50 28,00 Gl 2%
Ny 30000 T ite0 T o0 57 E%
(3 = E M._.lgh;in 26,00 e ] 1 Eﬁ 2
%1 33,50 [ i80.D0 29, %E’r 22 22
331,25 189,25 258,25 2.0
313,10 189.L0 2900 H-O el = o e Aslbal ol
Fullovw =1 Vart F's
é E L 25,250 | #1849 EI.; B7" | 27%  |Estimated
g o wEREP
E|E. 0% £F. &)
&8 ‘q
= |5

'STEAP-MT Form 106C, 1 Aug 75 (Replaces STEAP=MT Form 106, 7 Dec 71 which may be used)
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- IRGE R oF 3.

105 MM Tube MSH

DISTANCE (Imahwa) Friuw s

GAYGE MEASURCMLNTS INDICATED 1M

EHAHBEH
Q00" s
L1000 OF AN _IBCH |

[
branceen | “vice' |'or rune | ormereaft [ RRE T acria o e T emee T kerua T e
32,09 | 186,45 | 20,09 |LL016 | & RO|T 4417 ool v O\ 4417+ pnot
11,00 | 187,50 | 23,00 |L.L27 | 30| &30 3 20| 432 3
30,00 [ 188,50 22,00 (L. L37 | ¢ O &del 3| Uo| & 3
29,86 | 168,65 [ 21,85 [, L38 T OH| [«F Y |Hoer FOU| [/ HFona
26,40 [192,101 18,40 [1.977 =02l =062 ‘,'QF] :{%-—F—ﬁaaa
26,00 | 192,50 16,00 |L.98S ﬁég%?f &k | i oL
24,00 | 194,50 | 16,00 [5,025 iﬂg@% 3.5 027 z
| 22,00 | 196,50 | 14,00 /9,005 b o N s | Y 2 2
20,00 | 198,50 | 12,00 5,108 OH] 107 =1 .1 [O7 [ 2
18,00 | 200,50 | 10,00 |5.145 \ t&%' 2 ‘“ﬁ% 2
16,00 202,50 800 15,185 | IB% | = L85 e Hl
14,00 | 206,50 | 6,00 15,225 g zz__-fi, o %g =
12,00 | 206,50 | L.00 !5,265 | + ; S 74
10,00 (208,50 2.00 (5,308 R 307! of | =OYl 3o ol
9.00 | 209.80 | 1.00 5,329 _% 33% 328 =
£.50 (210,50 L850 !5,339 - 33% 13; =3
8,25 1210,25! .25 [5.30 fﬂ%ﬁ ?_gj )
8.10 | 210.L0 .m-[t:.aha O8I, : 062
!- . - m—— II
SFEETAL REISURCRENTS
BASIC ACTUAL BALIC ACTUAL
TOTAL LEWGTH OF GUm 218,000 | — ROTATION OF TURE AT BREECH — —_
TOTAL LENGTH OF TUBL EL.D_SQ'II ‘l -h" SOVEMENT OF TUBE AT BREECH m— | p—
DEPTH OF BREECH BECESS B.oom WUMBER OF LAMDS AND gROCYES 28 ‘38
Inspection Remarks: Areas 8,501 n " we
_not measured.
J?O+ 5_}_5&&%0% ST&(‘;AUQG\EDA‘iDLl‘NSPECTED 8Y REVIEWED BY
RODNAN DT | TIME o= COMP ILATOR
RECORDER "SC.laq-K PLACE &l e GRAPHED BY
= ey
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Pare 3 of 3,

INSPECTION REMARKS
(PT-IOP 750-1)

_BORESCOPED: (Not chrome plated).

Light scratches, stains, carbon, and other denasits

ambe d mai e i gaug
drilled throuch chamber wall, one 14" from rear foce of

tube (BFT) in the 10:00 o'clock area and one 20.5" fraom

(RFT) in the 2:30 o'clock area, Lisht erosion anc scoring

encircling both holes, Two piezo rauge holes drilled thr-

ough tube wall, one 28" from (RFT) ju_the 10:00 o'cloclk

area and one 38" from (RFT) in the 2:30 o'clock area,

Moderate to lirht heat checking, erosion, and scorine

encircling piezo pgauge holes in bore, more npronounced on

forward edges, Moderate to light heat checking encircling

centerine cylinder beginning 23.50" from rear face of tube

and_extending forward into main bore to 80" from (RFT) in

the grooves and to 110" on the lands. Anv further heat

Lheckine obscured by carbon denosits, Moderate to 1icht. -

~£rosion encircling forcins cone and extendin~ forward to

28" from (RFT), Tight longitudinal scorineg on lands and

in grooves between forcing cone and 35" from (BPT). Edges

af lands are rounded throuchout eroded ares with drnnnv

=edges rounded as far forward ag 115" from (FFT). Moderate

Yo heavy erosion and scoring encircline bore eviacuator

holes, more pronounced on forward ederes, Driving edoe of

lapd forward of 6:00 o'clock bore evacuator hole nicked and

and scraped between bore evacuator hole and 130" {rom (RFT)

Tube contains damase to 18 lands between 153" and 201" fro

{BET), - Damages consist of lands beine strinned and flatt—

ened, Tube contains moderate scorins and abrasive wear on

lands and in grooves between 60" from (RFT) apd muzzle,

Light copnpering in bore between oriein of rifling and 45"

from (RFT),

No_photosranhs or impressions taken at this time,

Tube declared “HAZARDOUS" due to damarc ir bore.

Tube declared MWUNSERVICEARLE" due to reunds in excess

of E.F.C. limit of 1000,
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Stencil and handle in accordance with M.P,750-1,

STEAP-MT Form 181, 7 Dec 71
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Projects Agency

ATTN: Dir, Materials Div
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