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34

SECURITY CLASSIFICATION OF THIS PAGE(When Data Entered)

v owme mees.




SECURITY CLASSIFICATION OF THIS PAGE (When Data Entered)

READ INSTRUCTIONS
REPORT DOCUMENTATION PAGE BEFORE COMPLETING FORM
1. REPORT NUMBER 2. GOVT ACCESSION NOJ 3. RECIFIENT'S CATALOG NUMBER
ARICB-TR~-80009
4. TITLE (and Subtitle) S. TYPE OF REPORT & PERIOD COVERED
A WIDE RANGE K EXPRESSICN FOR THE C-SHAPFD .
SPEC IMEN
6. PERFORMING ORG. REPORT NUMBER
7. AUTHOR(a) 8. CONTRACT OR GRANT NUMBER(e)

J. A. Kapp, J.H. Underwood
J.C. Newman Jr.- NASA Langley Research Ctr.
Hampton, VA 23665

3. PERFORMING ORGANIZATION NAME AND ADDRESS 10, PROGRAM SLEMENT, PRQJECT, TASK
Bene‘t Weapons Laboratory AREA & WORK UNIT NUMBERS .
Watervliet Arsenal, Watervliet, NY 12189 AMCMS No. 53970M63500
DRDAR-ICB-TL : PRON No. 1AS24154GGGG

11. CONTROLLING OFFICE NAME AND ADDRESS 12. REPORT DATE

Army Armament Research & Development Command March 1980
Large Caliber Weapon Systems Laboratory 13, NUMBER OF PAGES
Dover, New Jersey 07801 15
14. MONITORING AGENCY NAME & ADDRESS(If different from Controiling Olfice) 1S. SECURITY CLASS. (of thle report)
UNCLASSIFIED
1Sa. DECL ASSIFICATION/ DOWNGRADING
SCHEDULE

16. DISTRIBUTION STATEMENT (of thia Report)

Approved for public release; distribution unlimited,

17. DISTRIBUTION STATEMENT (of the abatract entered In Block 20, if different from Report)

18. SUPPLEMENTARY NOTES

Presented to ASTM Taskgroup £E24.01.05, 30 Qect M, Pittsburgh, PA.
To be published in the Jourmal of Testing and Evaluation.

19. KEY WORDS (Continue on reverse eids if neceassary and identify by biock number)

Calibration .
Fracture Mechanics Fracture Testing
Fracture Properties Toughness

20. ABSTRACT (Contfoue om reverse sid® if necwesarcy sod Identify by block number)

A new expression has been developed to calculate K for the C-shaped speci-~
men over a wider range of specimen parameters, namely a/W, X/W, and ;l/r},
than had previously been available. The rationale used to derive the -
expression was to utilize known stress intensity factor solutions for short
and deep cracks to develop a nondimensicnal form of X which approaches finite
values as a/W goes to both zero and one. Numerical X ‘soluticn results from

Prior work were then nondimensionalized to this form with the finite limiting

FORM
DD | an 7 1473  =ormion oF 1 nov 65 s oBsoLETE 35

SECURITY CLASSIFICATION OF TMIS FAGE (When Data Enterad)




UNCIASSIFIED

SECURITY CLASSIFICATION OF THIS PAGE(Whan Data Entersd)

20. ABSTRACT (Conmt'd)

values, and the dependénce of K on a/W was determined by multi-variable,
linear regression. The final expression agrees with the numerical

K solutions within £ 1.0% for .45 ¢ a/W < .55 for all 1 /r, and X/W of
either 0 or .5; within"’:. 1.5% for .2 < a/W < 1 for all g /r, and X/W
equal to O or .5; and within about + 3% for .2 < a/W< 1 for all I.i./rZ
and'O‘f; X/W S;l. The accuracy of this expression will allow expsanded use
of the C-shaped specimen for R-curve determination and fatigue crack growth

rate testing.

36

SECURITY CLASSIFICATION OF THIS PAGE(When Deta Entered)




SECURITY CLASSIFICATION OF THIS PAGE (When Data Entered)

READ INSTRUCTIONS
REPORT DOCUMENTATION PAGE BEFORE COMPLETING FORM
T. REPORT NUMBER 2. SOVT ACCESSION NOJ 3. RECIPIENT'S CATALOG NUMBER
ARLCB-TR-80010
4. TITLE (and Subtitle) 5. TYPE OF REPORT & PERIOD COVERED

STRESS CONCENTRATIONS IN SCREW THREADS

6. PERFORMING ORG. REPCRT NUMBER

7. AUTHOR(s) 8. CONTRACT OR GRANT NUMBER(s) {
G. P. O'Hara ‘
9. PERFORMING OQRGANIZATION NAME ANO ADDRESS 10. PROGRAM ELEMENT, PROJECT, TASK
AREA & WORK UNIT NUMBERS :
US Army Research and Development Command f
Benet Weapons Laboratory,DRDAR-LCB-TL AMCMS No. 4111.16.2991.6 :
Watervlietn N.Y. 12189 PRON No. 1A-9-39362-Y ]
11. CONTROLLING OFFICE NAME AND AOORESS 12. REPORT DATE i
US Army Armament Research and Development Command March 1980 ]
Large Caliber Weapon Systems Laboratory 13. NUMBER OF PAGES |
Dover, New Jersey 07301 41
i4d. MONITORING AGENCY NAME & ADORESS(If different {rom Controiling Office) 1S. SECURITY CLASS. (of thie report)
UNCLASSIFIED
15a, DECL ASSIFICATION/ DOWNGRADING
SCHEOULE

16. OISTRIBUTION STATEMENT (of this Report)

Approved for public release; distribution unlimited.

17. OISTRIBUTION STATEMENT (of the abatract entered in Block 20, if different [rom Report) {

18. SUPPLEMENTARY NOTES

Presented at the 8th NASTRAN Users' Colloquium, Goddard Space Flight Center,

Oct 79. !

To be published in the proceedings of the 8th NASTRAN Users' Colloquium.
13. KEY WORDS (Continue on reverse eide if neceseary and identify by block number)

Failure Stress-Concentration

Fatigue

Lugs

Screw-thread

20. ABSTRACT (Continue on reverse side if naceseary and identify by block number) !
J
1

The concept of stress concentration in screw threads is defined as a ratio
of maximum fillet stress normalized to shear transfer rate. The data is pre-
sented as a plot of fillet stress vs. radial stress for a particular thread - |
form. "The Heywood equation is used to generate the basic plots and NASTRAN
is used to extend the analysis to the case both where flanks of an individual
thread tooth are in contact and the case where a finite axial stress is super-
imposed.

S RS —

UNCLASSIFIED

FORM
oD $ JAN 73 1473 E=01TioN OF | NOV 65 1S OBSOLETE 37

SECURITY CLASSIFICATION OF THIS PAGE (When Data Eatered)



SECURITY CLASSIFICATION OF THIS PAGE(When Data Entered)

38

SECUR‘TY CLASSIFICATION OF THIS PAGE(When Data Entered)



-

SECURITY CLASSIFICATION OF THIS PAGE (When Dats Enterad}

REPORT DOCUMENTATION PAGE _ e o e .
1. REPORT NUMBER 2. GOVTY ACCESSION NOJ 3. RECIPIENT'S CATALOG NUMBER
ARLCB-TR-80011
4. TITLE (end Suktitle) S. TYPE OF REPORT & PERIOD COVERED
Benefits of Overload for Fatigue Cracking
at a Notch

ol

PERFORMING ORG. REPORT NUMBER

7. AUTHOR(a) 3. CONTRACT OR GRANT NUMBER(s)
J. H. Underwood
J. A, Kapp
9. PERFORMING ORGANIZATION NAME AND ADDRESS 10. PROGRAM ELEMENT, PROJECT, TASK

AREA & WORK UNIT NUMBERS

US Army Armament Research and Development Command AMCMS No. 6446.30.0640.0
Benet Weapons Laboratory, DRDAR-LCB-TL DA Pro}eét. T )

11. CONTROLLING OFFICE NAME AND ADDRESS 12. REPORT DATE
. US Army A;mament Research and Development Command May 1980
Large Caliber Weapon System Laboratory 13. NUMBER OF FPAGES
Dover, New Jersey 07801 o4
14, MONITORING AGENCY NAME & ADDRESS(!If different from Controlling Office) 1S. SECURITY CLASS. (of thia report)
UNCLASSIFIED
15a. DECL ASSIFICATION/ DOWNGRADING
SCHEDULE

16. DISTRIBUTION STATEMENT (of thia Report)

Approved for public release; distribution unlimited

17. DISTRIBUTION STATEMENT (of the abstract entered In Block 20, if different from Report)

18. SUPPLEMENTARY NOTES

To be presented at 13th National Symposium on Fracture, 9-12 June 1980,
Philadelphia, Pa. To be published in ASTM Special Technical Publication

19. KEY WORDS (Continue on reverae aide If nacesaary and ldentify by block numbder)

Fatigue Crack Nctch
Residual Stress Overload
Practure Mechanics

20. ABSTRACT (Contimue on rovaras sida [l neceansry and [dentify by block mmoer) Tests are described which
measure the effect of compression overload on fatigue crack initiation and
growth from a 0.1 mm radius notch in alloy steel K; . specimens. Other tests are
described which measure the effect of tension overigad on fatigue crack initia-
tion and growth from a 3.4 mm root radius notch in similar specimens. The effect
of overload on the number of cycles required for crack growth is described for
both types of tests in relation to a residual stress model.

DD , ig:"n 1473 EDITION OF 1 NOV 65 IS OBSOLETE

39 UNCLASSFIED

SECURITY CLASSIFICATION OF TMIS PAGE (When Data Entered)




SECURITY CLASSIFICATION OF THIS PAGE(When Data Entered)

40

SECURITY CLASSIFICATION OF THIS PAGE(When Data Entered)




SECURI” < CLASSIFICATION OF THIS PAGE (Whon Dsta Enrered)

READ INSTRUCTIONS
1. REPORT NUMBER 2. GOVT ACCESSION NOJ 3. RECIPIENT'S CATALOG NUMBER
ARLCB-TR-80012
4. TITLE (and Subtitle) S. TYPE OF REPORT & PERIOD COVERED

Review of Recent Literature on
Palladium Hydrides

6. PERFORMING ORG. REPORT NUMBER

7. AUTHOR(S) 8. CONTRACT OR GRANT NUMBER(s)

D. M. Gray

5. PERFORMING ORGANIZATION NAME AND ADDRESS 10. PROGRAM ELEMENT, PROJECT, TASK
J AREA & WORK UNIT NUMBERS

US Army Armament Research and Development Command AMCMS No. 611102H600011

Benet Weapons Laboratory, DRDAR-LCB-TL DA Project.l461102EA60
Watervliet, N.Y. 12189 PRON No. 1A0215601A1A
11, CONTROLLING OFFICE NAME AND ADDRESS 12. REPORT DATE
.US Army Armament Research and Development Command
p & | Moy_1020
Large Caliber Weapon System Laboratory TI-NUMBER OF PAGES
Dover, New Jersey 07801 22
i4. MONITORING AGENCY NAME & ADORESS(If different from Controiling Office) 1S. SECURITY CLASS. (of this report)
UNCLASSIFIED
1Sa. DECLASSIFICATION/ DOWNGRADING
SCHEDULE

16. DISTRIBUTION STATEMENT (of thie Report)

Approved for public release; distribution unlimited

17. DISTRIBUTION STATEMENT (of the abatract entered in Block 20, If differeat from Report)

18. SUPPLEMENTARY NOTES

13. KEY WORDS (Continue on reverse side if necesssry and idantify by block number)

Superconductivity Palladium
Enhanced,Tc Hydrides

20. ABSTRACQGT (Continue an reverse side if necessary and Identify by block number) .

The motivation for this report is to collect my ideas, reviews of other
people's articles, computations, etc. re superconductivity in the Pd-M-H systems
(where M is a metal, particularly a noble metal). This is not meant to be any-
thing close to an exhaustive review (see particularly the article by Stritzker
and Wuhl in "Hydrogen in Metals II," Eds. Alefeld and Volkl, 1978, Reference 1
and A. C. Switendick, Ibid, Reference 1A). The main purpose is simply to

examine and tie together a number of separate ideas and define areas of critical
experimentation to test these ideas

DD , SR%. 1473  EoiTiom OF f NOV 65 1S OBSOLETE

41 UNCLASSIFIED

SECURITY CLASSIFICATION OF THIS PAGE (When Date Entered)




SECURITY CLASSIFICATION OF THIS PAGE(When Data Entared)

e mim

42

SECURITY CLASSIFICATION OF THIS PAGE(When Data Entered)




SECURITY CLASSIFICATION OF THIS PAGE (When Deta Entared)

READ INSTRUCTIONS
REPORT DOCUMENTATION PAGE . = ROAGINSTRICTIONS.
1. REPORT NUMBER 2. GOVT ACCESSION NOJ 3. RECIPIENT’S CATALOG NUMBER
ARLCB-TR-80013
4. TITLE (and Subtitle) S. TYPE OF REPORT & PERIOO COVERED

The Austenitizing Behavior of a Low Alloy Steel

6. PERFORMING ORG. REPORT NUMBER

7. AUTHOR(a®) 8. CONTRACT OR GRANT NUMBER(s)

Peter A. Thornton

o reiirar R -

3. PERFORMING ORGANIZATION NAME ANO AOQOORESS 10. PROGRAM ELEMENT, PROJECT, TASK
AREA & WORK UNIT NUMBERS

US Army Armament Research and Development Command | aycms No. 3110T12000
Benet Weapons Laboratory, DRDAR-LCB-TL DA Proje;t

Watervliet, N.Y. 12189 PRON No. 1A8241721A1A
11. CONTROLLING OFFICE NAME ANO AOORESS 12. REPORT OATE
US Army Armament Research and Development Command | May 1980
Large Caliber Weapon System Laboratory 13. NUMBER OF PAGES
Dover, New Jersey 07801 ’ 27
14. MONITORING AGENCY NAME & AOORESS(!f dliferant from Controlling Olllce) 15. SECURITY CLASS. (cf thls report)
UNCLASSIFIED

15a. DECL ASSIFICATION/ DOWNGRAOQING
SCHEQULE

16. OISTRIBUTION STATEMENT (of thie Report)

Approved for public release; distribution unlimited

N U

17. DISTRIBUTION STATEMENT (of the abetract entered In Block 20, {f diiferent from Report)

18. SUPPLEMENTARY NOTES

19. KEY WOROS (Continue on reveree side ! necossary and Identliy by block numbaer)

Austentizing Behavior Chemical Segregation I
Low Alloy Steel Forgings Heat Treatment

20. ABSTRACT (Continue an reverse slde Il nacessary and ldentify by block numbaer)

The austenitizing behavior of a low alloy steel was examined from both the
microstructual and the mechanical property standpoint. The temperature range
over which austenitizing took place was accurately determined by metallographic
and analytical techniques.

Metallographic evidence showed that the dissolution of carbide continues l
after the crystallographic transition is completed. Also, the dissolution of the
preponderance of carbide coincides with a '"leveling-off" trend in mechanical |

FORM
DD\ in 1473 ECiTiON OF 1 NOV 65 15 OBSOLETE 43

IINCLASSTFED
SECURITY CLASSIFICATION OF THIS PAGE (When OQete Entered)




SECURITY CLASSIFICATION OF THIS PAGE(When Deta Entered)

20.

ABSTRACT (Cont'd)

property response, viz., yield strength and Charpy impact toughness.

The data demonstrated that a minimum temperature of 774° C (1425° F)
can sufficiently austenitize this steel under the appropriate conditions.
However, because of chemical segregation invariably found in large forg-
ings, it is sound practice to allow some contingency in the heat treatment
parameters that will consistently provide an adequate austenitizing condi-
tion in the thickest sections of a component .

44 ,
SECURITY CLASSIFICATION OF THIS PAGE(When Data Entered)




SECURITY CLASSIFICATION OF THIS PAGE (When Dats Entarad)

READ INSTRUCTIONS
REPORT DOCUMENTATION PAGE , BEFORE COMPLETING FORM
. REPORT NUMBER 2. GOVT ACCESSION NOJ 3. RECIPIENT'S CATALOG NUMBER
ARLCB-TR-80014
. TITLE (and Suttivie) S. TYPE OF REPORT & PERIOD COVERED

Electrodeposition of Tantalum and Tantalum
Chromium Alloys

6. PERFORMING ORG. REPORT NUMBER

7. AUTHOR(s) 8. CONTRACT OR GRANT NUMBER(s)
I. Ahmad
W. A. Spiak
G. J. Janz .

S. PERFORMING ORGANIZATION NAME ANO AOORESS 10. PROGRAM ELEMENT, PROJECT, TASK

AREA & WORK UNIT NUMBERS

US Army Armament Research and Development Command AMCMS No. 6126.03.H181.2
Benet Weapons Laboratory, DRDAR-LCB-TL i

Watervliet, N.Y. 12189 ggogrgg?a '1A924 3651A1A
11. CONTROLLING OFFICE NAME ANO AODRESS 12. REPORT DATE
US Army Armament Research and Development Command May 1980
Large Caliber Weapon System Laboratory 13. NUMBER OF PAGES
Dover, New Jersey 07801 71
14, MONITORING AGENCY NAME & AOCORESS(ff differant from Controlling Office) IS. SECURITY CLASS. (of thia report)
UNCLASSIFIED

iSe. OECL ASSIFICATION/ DOWNGRADING
SCHEOULE

16. OISTRIBUTION STATEMENT (of this Report)

Approved for public release; distribution unlimited

17. DISTRIBUTION STATEMENT (of the abstract entered in Block 20, If different from Resport)

18. SUPPLEMENTARY NOTES

Presented at Annual Meeting of AIME Las Vegas, Nev. 24-28 Feb 1980

18. KEY WORDS (Continue on reversa sfde if necessary and idsatify by block number)

Gun Erosion Coating

Refractory Metals Fused Salt ‘Electrolyte
Tantalum Electrodeposition
Tantalum-Chromium Alloys FLINAK

Chromium

20. ABSSTRACT (Continue on reverse side !f necessary and identity by block numbar) As a paI‘t Of a Togram to

develop erosion resistant coatings for advanced gun barrels, electro eposition
of tantalum and tantalum-chromium alloys from fused FLINAK (eutectic mixture of
LiF-KF-NaF) has been investigated. Tantalum-chromium alloys containineg 2-6%

chromium were obtainedpy codepositing tantalum ; from
an electrolyte containing 10 wt% TaFg f:dge& asa?§T§€;fm§HE 0.5-1.5% Cr (added
as CrF3), at 800°C and 15-40 ma/cm? current density. The alloy coatings were

smooth and columnar in structure. The microhardness of these coatings in-
creased with the increase of chromium content.

DD , i?\:“n 1473 EDITION OF | NOV 65 1S OBSOLETE

45 UNCLASSIFIED

SECURITY CLASSIFICATION OF THIS PAGE (When Data Entered)




SECURITY CLASSIFICATION OF THIS PAGE(When Data Entered)

46 .
SECURITY CLASSIFICATION OF THIS PAGE(When Data Entered)




SECURITY CLASSIFICATION OF THIS PAGE (When Data Entered)

REPORT DOCUMENTATION PAGE B e D L o
{. REPORT NUMBER 2. GOVT ACCESSION NO.| 3. RECIPIENT'S CATALOG NUMBER
ARLCB-MR-80015

4, TITLE (and Subtitie) S. TYPE OF REPORT & PERIOD COVERED I

Comparison of Mechanical Properties of 10SMM M68
Gun Tube Forgings

6. PERFORMING ORG. REPORT NUMBER

7. AUTHOR(a) 8. CONTRACT OR GRANT NUMBER(a)
H. J. Powis ]
9. PERFORMING ORGANIZATION NAME ANO ADDRESS 10. :;ggR&AwOERLKEﬁsrTT'NPURMOBJEEFSST' TASK
US Army Armament Research & Development Command
Benet Weapons Laboratory, DRDAR-LCB-TL AMCMS No. 32970675888
Watervliet, N.Y. 12189 PRON No. 1A7270501A1A
Ii. CONTROLLING OFFICE NAME AND ADDRESS 12. REPORT DATE
US Army Armament Research & Development Command May 1980
Large Caliber Weapon System Laboratory 13. NUMBER OF PAGES
Dover, New Jersey 07801 22

14. MONITORING AGENCY NAME & ADDRESS(if differant from Controiling Office) 1S. SECURITY CLASS, (of this report)

UNCLASSIFIED

iSa. DECLASSIFICATION/ DOWNGRADING
SCHEDULE

i6. DISTRIBUTION STATEMENT (of this Report)

Approved for public release; distribution unlimited

17. DISTRIBUTION STATEMENT (of the abetract entered in Block 20, if different from Report)

18. SUPPLEMENTARY NOTES

i19. KEY WORDS (Continue on reverse sida i{ necasaary and identity by biock number)
Cannon Tubes
ESR
Rotary Forging
Gun Steel

an reverss meceesacy block ninnber, 5
0. ABSTAACT (Cantfzue e reverss sieis ot ety by ’ 105mm M68 gun tube forgings
are supplied at present by two vendors and the Watervliet Arsenal rotary system.
A study was initlated to compare mechanical properties of the most recent
vendor-supplied tubes with those supplied by them in the past. The vendor-
supplied tubes were produced from vacuum degassed steel, whereas the rotary |
forged tubes were produced from electroslag remelted (ESR) steel. The study
shows that the guality of tubes, in terms of mechanical properties varies be-
tween vendors, but that the qﬁa 1%{ from each vendor has” remained fairly con-
stant. The study also shows that the tubes Eroduced from ESR are equivalent to
those produced by conventional forging and heat treating techniques.

FORM
DD | (s 73 1473  EDITION OF 1 NOV 65 IS OBSOLETE 47

SECURITY ClLLASSIFICATION QF TH!S FAGE (Whenr Data Entered)



SECURITY CLASSIFICATION OF THIS PAGE(Phen Data Entered)

48

SECURITY CLASSIFICATION OF THIS PAGE(When Data Entered)




SECURITY CLASSIFICATION OF THIS PAGE (When Data Entered)

READ INSTRUCTIONS
REPORT DOCUMENTATION PAGE BEFORE COMPLETING FORM
7. REFPORT NUMBER 2. GOVT ACCESSION NO. 3. RECIPIENT'S CATALDG NUMBER
ARLDB-TR~80016
4. TITLE (and Subtltie) S. TYPE OF REPORT & PERIOD COVERED

A Proposed Standard Round Compact
Specimen for Plane Strain Fracture Toughness

Testing §. PERFORMING ORG. REPORT NUMBER

7. AUTHOR(e) J. H hdeswead 8. CONTRACT OR GRANT NUMBER(a)
Jl.

C. Newman,Jr.

R. R. Seeley
9. PERFORMING ORGANIZATION NAME AND ADDRESS ' D oI E s [TASH
US Army Armament Research § Development Command AMCMS No. 61102H420011
Benet Weapons Laboratory, DRDAR-LCB-TL DA Project 1L161102AH42
Watervliet, N.Y. 12189 PRON No. 1A927034GGGG
1. CONTROLLING OFFICE NAME AND ADDRESS - 12. REPORT DATE
US Army Armamént Research § Development Command May 1980
Large Caliber Weapon System Laboratory 13. NUMBER OF PAGES
Dover, New Jersey 07801 23

4. MONITORING AGENCY NAME & ADDRESS(If different from Controiiing Office) 1S. SECURITY CLASS. (of thie (eport)

15a. DECLASSIFICATION/ DOWNGRADING
SCHEDULE

16. DISTRIBUTION STATEMENT (of thie Report)

Approved for public release; distribution unlimited

17. DISTRIBUTION STATEMENT (of the abetract eatered in Block 20, if different from Report)

18. SUPPLEMENTARY NOTES

To be published in the Journal of Testing and Evaluation

19. KEY WORDS (Continue on ceveras eida if necsassary and identify by block number)

Fracture Toughness Round Bar
Standard Specimen Stress-Intensity Factor

20. ABSTRACT (Cootfnus e reverse sidy if neceesary and [dentify by block number)

A round, disk-shaped specimen is proposed as a standard K;. test specimen
for addition to ASTM Meghod -399. The spécimen is diametricalI? crackeg, an
it is loaded in the same general way as the existing standard compact specimen.

Tests and analyses are described which were performed to verify that the
proposed round compact specimen and associated K solution are appropriate for a
standard K;_. test. The use of the round compact specimen for otﬁer fracture
tests is déScribed.

DD , o' 1473  E=ormowm ofF 1 NOV 65 1S OBSOLETE

49 UNCLASSIFIED

SECURITY CLASSIFICATION OF THIS PAGE (Whent Data Entered)




SECURITY CLASSIFICATION OF THIS PAGE(When Data Entered)

50
SECURITY CLASSIFICATION OF THIS PAGE(When Dara Entered)




SECURITY CLASSIFICATION OF THIS PAGE (When Data Entered)

' READ INSTRUCTIONS
REPORT DOCUMENTATION PAGE BEFORE COMPLETING FORM
; 1. REPORT NUMBER 2. GOVT ACCESSION NO.J 3. RECIPIENT'S CATALOG NUMBER

ARLCB-TR-80017

4. TITLE (ard Subtitle) S. TYPE OF REPORT & PERIOD COVEREO

STRESS ANALYSIS OF A MORTAR BASEPLATE
AS THE BASIS FOR FATIGUE TESTING

6. PERFORMING ORG. REPORT NUMBER

7. AUTHOR(e) 8. CONTRACT OR GRANT NUMBER(a)

G. P. 0'Hara

9. PERFORMING ORGANIZATION NAME ANO ADORESS 10. PROGRAM ELEMENT, PROJECT, TASK

Benet: Weapons Laboratory AREA & WORK UNIT NUMBERS
Watervliet Arsenal, Watervliet, NY 12189 AMCMS No. 20801534000
DRDAR-LCB-TL PRON No. 1A7327Y2GGM7
11. CONTROLLING OFFICE NAME AND AODRESS 12. REPORT DATE

US Army Armament Research and Development Command May 1980

Large Caliber Weapon Systems Laboratory 13. NUMBER OF PAGES

Dover, NJ 07801 125

14. MONITORING AGENCY NAME & ADDRESS(if different frem Controlling Otfice) 15. SECURITY CLASS. (of thie report)

UNCLASSIFIED

15a, DECLASSIFICATION/ COO¥NNGRAQING
SCHEDULE

16. OISTRIBUTION STATEMENT (of this Repor) pistribution limited to US Government Agencies
only because of test and evaluation; May 1980. Other requests for this docu-
ment must be referred to Commander, ARRADCOM, ATTN: Benet Weapons Laboratory,

DRDAR-.CB-RA, Watervliet Arsenal, Watervliet, N.Y. 12189

17. DISTRIBUTION STATEMENT (of the abetract entered In Block 20, if dlfferent from Raport)

18. SUPPLEMENTARY NOTES

19. KEY WORDS (Continue on reverse aide if necessary and idantlly by block number)

Stress Strain
Fatigue Soil
{Mortars Spectrum
Baseplate

20. ABSTRACT (Continue on reverse eide if neceveary and identify by slock number)

This report uses a 5155 degree of freedom static finite element model of the M3
mortar baseplate to provide stress information for a fatigue test design. By
using 13 different loading cases and three different soil approximations it is
shown that fatigue life varies greatly with different firing conditions. This
data also compares favorably with strain gage field test results. A method of .
designing the fatigue test is suggested; however, it could not be carried out

because of a lack of data on field use. A test procedure is suggested based on
available information.

DD , ﬁg:“n 1473 EDITION OF I NOV 65 1S OBSOLETE

51

SECURITY CLASSIFICATION OF THIS PAGE (Whea Deta Entersd)




SECURITY CLASSIFICATION OF THIS PAGE(When Data Entered)

52

SECURITY CLASSIFICATION OF THIS PAGE(When Data Entered)



SECURITY CLASSIFICATION QF THIS PAGE (When Data Enterod)

READ INSTRUCTIONS
1. REPORT NUMBER 2. GOVT ACCESSION NO.| 3. RECIPIENT'S CATALOGC NUMBER
ARLCB-TR-80018
4. TITLE (and Subtitle) S. TYPE OF REPORT & PERIOD COVERED

STRESS ANALYSIS OF AN OVERLOADED BREECH RING

6. PERFORMING ORG. REPQRT NUMBER

7. AUTHOR(s) 8. CONTRACT OR GRANT NUMBER(s)
P. C. T. Chen and Y. F, Cheng

3. PERFORMING ORGANIZATION NAME AND ADDRESS 10. PROGRAM ELEMENT, PROJECT, TASK
AREA & WORK UNIT NUMBERS

Benet Weapons Laboratory AMCMS No. 36KA7000204
Watervliet Arsenal, Watervliet, NY 12189 DA Project No. 156401813GRN
DRDAR~LCB-TL PRON No. 1A0215641A1A

11. CONTROLLING OFFICE NAME AND ADDRESS 12. REPORT DATE
US Army Armament Research and Development CommandJune 1980
Large Caliber Weapon Systems Laboratory 13. NUMBER OF PAGES
Dover, NJ 07801 27

14. MONITQORING AGENCY NAME & ADDRESS(if differsat from Controiling Office) 15. SECURITY CLASS. (of thia report)

UNCLASSIFIED

152, DECLASSIFICATION/ DOWNGRADING
SCHEDULE

16. DISTRIBUTION STATEMENT (of thie Report)

Approved for public release; distribution unlimited.

17. DISTRIBUTION STATEMENT (of the abatract entered in Block 20, if different from Report)

18. SUPPLEMENTARY NOTES

To be presented at International Conference on Reliability, Stress
Analysis and Failure Prevention at Hilton Hotel, San Francisco,
18-21 August 1980. To be published in Proceedings of the Conference,

ASME Transactions.
19. KEY WORDS (Continue en reverae side if necessary and !dentify by block number)

Breech Ring
Photoplasticity

Finite Element Analysis
Residual Stress

Failure Prevention

20. ABSTRACT (Continue on reverse side !f necessary and identify by block numbdaer)

A two-dimensional model of the meridian section of a breech ring was made of
a photoplastic material which had been calibrated optically and mechanically.
The location and magnitude of the maximum fillet stress in an overloaded
breech ring was determined experimentally and numerically, Residual stress
resulting from elastic unloading was calculated. The comparison between
numerical and experimental results is satisfactory

DD |, 55, 1473  cormon of 1t Nov 65 1s oBsoLETE 53 UNCLASSIFIED

SECURITY CLASSIFICATION QF THIS PAGE (When Data Entered)



SECURITY CLASSIEICATION OF THIS PAGE(When Data Entered)

54

SECURITY CLASSIFICATION OF THIS PAGE(When Data Entered)



SECURITY CLASSIFICATION QF THIS PAGE (When Dats Entersd)

READ INSTRUCTIONS
REPORT DOCUMENTATION PAGE BEFORE COMPLETING FORM
1. REPORT NUMBER 2. GOVT ACCESSION NO. 3. RECIPIENT'S CATALOG NUMBER
ARLCB-TR-80019
4. TITLE (and Subtitle) S. TYPE CF REPORT & PERILC COVEREO

VARTATIONAL METHODS OF CONVOLUTION INTEGRAL

AND OF LARGE SPRING CONSTANTS - A NUMERICAL
COMPARISON 6. PERFORMING ORG. REPORT NUMBER

7. AUTHOR(s) 8. CONTRACT OR GRANT NUMBER(s)

Julian J. Wu

9. PERFORMING ORGANIZATION NAME AND ADDRESS 1a. i:ggR&AwOERLKE‘\GEINTT’NPUTAOBJEEgST' TASK
Benet Weapons Laboratory AMCMS No. 36KA7000204
Watervliet Arsenal, Watervliet, NY 12189 DA Project No. 156401813GRN
DRDAR-LCB-TL PRON No. 1A0215641A1A

11, CONTRCLLING CFFICE NAME AND ACDRESS 12. REPORT DATE
US Army Armament Research and Development Command |June 1980
Large Caliber Weapon Systems Laboratory 13. NUMBER OF PAGES
Dover, NJ 07801 - 14
14, MONITORING AGENCY MAME & ADDRESS(If different from Controlling Office) 15. SECURITY CLASS. (of this report)

UNCLASSIFIED

15a. DECLASSIFICATION/ DOWNGRADING
SCHEDULE

16. DISTRIBUTION STATEMENT (of this Report)

Approved for public release; distribution unlimited.

17. DISTRIBUTION STATEMENT (of the abstract entered in Block 20, If different from Report)

18. SUPPLEMENTARY NOTES
Presented at the Army Numer1ca1 Analysis § Computer Conference,
NASA Ames Research Center, Moffett Field, CA, 20-21 February 1980.

19. KEY WOROS (Continue on reverse side i necsesary and Identily by block number)

Variational Methods
Finite Elements
Convolution Integrals
Initial Value Problems

20. ABSTRACT (Continue on reverse side If necwswary and identify by block number)
Finite element solution formulations have been carried out for a simple initial
value problem based on two different variational statements: that of convolu-—
tional integral developed by Gurtin and that of large spring constants adapted
by this writer for initial value problems. Numerical results indicate that
both generate convergent solution to the given initial value problem of a
spring-mass system subjected to a harmonic forcing function.

DD , 525“,3 1473 EorTion GF 1 NOV 65 (S OBSOLETE 55 . UNCLASSIFIED

SECURITY CLASSIFICATION OF THIS PAGE (When Data Enterec)




SECURITY CLASSIFICATION OF THIS PAGE(Phen Data Entered)

56

SECURITY CLASSIFICATION OF THIS PAGE(When Data Entered)



SECURITY CLASSIFICATION OF THIS PAGE (When Data Entered)

REPORT DOCUMENTATION PAGE

READ INSTRUCTIONS
BEFORE COMPLETING FORM

1. REPORT NUMBER

ARLCB-TR-80020

2. GOVT ACCESSION NO.

e

RECIPIENT'S CATALOG NUMBER

4. TITLE (and Subtitie)

FACTORS INFLUENCING THE DURABILITY
OF CHROME PLATE

TYPE OF REPORT & PERIOD COVERED

. PERFORMING ORG. REFORT NUMBER

7. AUTHORC(e)

R. S. Montgomery and F. K. Sautter

CCNTRACT OR GRANT NUMBER(a)

9. PERFORMING ORGANIZATION NAME AND ADDRESS

10. PROGRAM ELEMENT, PROJECT, TASK
AREA & WORK UNIT NUMBERS

US Army Armament Research and Development Command |AMCMS No. 611102H.600011
Benet Weapons Laboratory, DRDAR-LCB-TL DA Project No. 1L1611102AH60
Watervliet, N. Y. 12189 PRON No. 1A825497GGGG

11. CONTROLLING OFFICE NAME AND ADDRESS 12. REPORT DATE

US Army Armament Research and Development Command [June 1980

Large Caliber Weapon Systems Laboratory
Dover, New Jersey 07801

13. NUMBER OF PAGES

T4, MONITORING AGENGCY NAME & ADDRESS(If different from Controliing Office)

1S. SECURITY CLASS. (of thie repart)

UNCLASSIFIED

TSa. DECL ASSIFICATION/ DOWNGRADING
SCHEDULE

16. DISTRIBUTION STATEMENT (of this Report)
Approved for public release; distribution unlimited.

17. DISTRIBUTION STATEMENT (of the abatract entered in Block 20, if different from Report)

18. SUPPLEMENTARY NOTES

Dearborn, Michigan, April 1979.

Presented at the International Conference on Wear of Materials 1979,

Published in technical journal Wear, Volume 60, 1980, pages 141-148.

19. KEY WORDS (Continue on reverse aida if neceeeary and identify by block number)
‘t Electroplating

Chromium

Wear

Bainite

20. ABSTRACT (CTogtfeue am reverss sivle [f receavary o identify by block aumbar)

guns to provide corrosion resistance as well.
to erosion and wear is so good that there is little

investigated using a geared roller test machine.

| until the chromium begins to spall off the steel substrate.
research the effects of various factors on the durability of the plate were
It was found that the

The bores of many cannon tubes are electroplated with chromium. This is done
to provide better resistance to erosion and wear and in the case of naval
The resistance of chrome plate

or no wear of the bore
In the present

FORM
JAN 13

Bb ,

1473 E=DITION OF 1 NOV 65 IS OBSOLETE

57

UNCLASSIFIED

SECURITY CLASSIFICATION OF THIS PAGE (Wrers Data Entersd)



SECURITY CLASSIFICATION OF THIS PAGE(Whan Data Entered)

20. Abstract (Cont'd)

important stress is the shear stress in the plane normal to the direction of
rolling rather than the maximum shear stress; this corresponds to the maximum
shear strain. This result has application to the subcase fatigue or "case
crushing”" failure of case-hardened gears. The failure on repeated loading was
found to be in the substrate steel immediately below the interface rather

than at the interface itself. The durability of the plated surface decreased
by about half as its thickness was increased from 0.15 to 0.41 mm although
most or all of this can be attributed to the increased shear stress near the
interface for the thicker electroplates. It was also found that residual
compressive stress in the substrate steel had a great effect on durability;
even the mild residual compressive stress introduced into the steel surface by
sand blasting before plating increased durability many-fold. Finally it was
found that a bainite microstructure rather than the usual tempered

martensite caused a significant decrease in durability.

38

SECURITY CLASSIFICATION OF THIS PAGE(When Data Entered)




SECURITY CLASSIFICATION OF THIS PAGE (When Data Entered)

READ INSTRUCTIONS
REPORT DOCUMENTATION PAGE e ZAD INSTRUCTIONS
1. REPORT NUMBER 2. GOVT ACCESSION NO.l 3. RECIPIENT’S CATALOG NUMBER
ARLCB-TR-80021
‘ 4. TITLE (and Subeitle) 5. TYPE OF REPORT & PERIOD COVERED

SURFACE CRACK K-ESTIMATES AND FATIGUE
LIFE CALCULATIONS IN CANNON TUBES

€. PERFORMING ORG. REPORT NUMBER

7. AUTHORC(a) 8. CONTRACT OR GRANT NUMBER(s)

J. H. Underwood and J. F. Throop

9. PERFORMING ORGANIZATION NAME AND ADORESS 10. PROGRAM ELEMENT, PROJECT, TASK
AREA & WORK UNIT NUMBERS

US Army Armament Research and Development Command AMCMS No. 611102H420011

3
;
Benet Wgapons Laboratory, DRDAR-LCB-TL DA Project No. 1L161102AH42 E
Watervllet, N.Y. 12189 PRON No. 1A0217141A1A i
11. CONTROLLING OFFICE NAME AND ADDRESS 12. REPORT DATE !
US Army Armament Research and Development Command |j.ne 1980 E
Large Caliber Weapon Systems Laboratory 13. NUMBER OF PAGES :
Dover, New Jersey 07801 16 |
Ta. MONITORING AGENCY NAME & AOORESS(if different from Controlling Office) | 15. SECURITY CLASS. (of this report) '
UNCLASSIFIED
t3a. DECLASSIFICATION/ DOWNGRACING
SCHEDULE

16. DISTRIBUTION STATEMENT (of thie Report)

Approved for public release; distribution unlimited.

17. DISTRIBUTION STATEMENT (of the abatract eantered in Block 20, if different from Report)

18. SUPPLEMENTARY NOTES l

Published in Special Technical Publication 687, Copyright 1979,
American Society for Testing and Materials, Philadelphia, Pennsylvania.

o

13. KEY WORODS (Continue on reverae sids If nececaary and identify by block number)

Fracture Mechanics Crack Propagation

Surface Crack Fatigue (Material)

Fatigue Life

Residual Stress

Pressurized Cylinder

20. ABSTRACT (Contfoius e reverse siny if neceewacy and idemtify by block number)

K solutions for internal surface cracks in pressurized cylinders are com-
pared, including Smith's photoelastic results, Hussain's collocation and
compliance results, and Underwood's estimates. Fatigue crack growth
observations from cannon tubes are described, particularly in relation to
! surface crack growth and multiple cracks.

‘ A method is proposed for describing quantitatively the effect of residual
stress on K in cylinders with shallow cracks. The combination of compressive
residual stress with apnlied stress reduces AK and thus increases fatigue life.

FORM
DD | jan 2 1473 EDITION OF 1 NOV 65 1S OBSOLETE

et . e,

59 UNCLASSIFIED

SECURITY CLASSIFICATION GF THIS PAGE (Whent Data Entered)




SECURITY CLASSIFICATION OF THIS PAGE(When Data Entered)

60
SECURITY CLASSIFICATION OF THIS PAGE(When Data Entered)




SECURITY CLASSIFICATION OF THIS PAGE (When Data Entered)

READ INSTRUCTIONS
REPORT DOCUMENTATION PAGE pEriZAD DISTRUCTIONS
1. REPORT NUMBER 2. GOVT ACCESSION NOJ 3. RECIPIENT'S CATALOG NUMBER
ARLCB-MR-80022
4. TITLE (and Subtitle) S. TYPE OF REPORT & PERIOD COVERED

DESIGN AND CONSTRUCTIUN OF A REFINED STEP
THREADING MACHINE FOR 175mm AND 8'"' BREECH RINGS

6. PERFORMING ORG., REPORT NUMBER

7. AUTHORC(S) 8. CONTRACT OR GRANT NUMBER(s)
C. H. Rose
\
S. PERFORMING ORGANIZATION NAME AND ADDRESS : 10, PROGRAM ELEMENT, PROJECT, TASK

AREA & WORK UNIT NUMBERS

AMCMS No. 3297.06.6771
PRON No. N1-4-A1632-01-M7-M7

US Army Armament Research and Development Command
Benet Weapons Laboratory, DRDAR-LCB-TL
Watervliet, N.Y. 12189

11. CONTROLLING OFFICE NAME AND ADDRESS 12. REPORT DATE

US Army Armament Research and Development Command | June 1980

Large Caliber Weapon Systems Laboratory 13. NUMBER OF PAGES

Dover, New Jersey 07801 22

14. MONITORING AGENCY NAME & ADDRESS(if different from Controiling Office) i1S. SECURITY CLASS. (of this report)
UNCLASSIFIED
1Sa. DECLASSIFICATION/ DOWNGRADING

SCHEDULE

16. DISTRIBUTION STATEMENT (of this Report)

Approved for public release; distribution unlimited.

17. DISTRIBUTION STATEMENT (of the abetract entered in Block 20, if different from Report)

18. SUPPLEMENTARY NOTES

Originally submitted as an MM§T project to U.S. Army Armament Materiel
Readiness Command in April 1980.

—— e e

1S. KEY WORDS (Continue on reverse side if necessary and identify by biock number)
Thread Cutting

Step Threads

Thread Shaping

Form Tool Threading

NEOS—— b

20. ABSTRAGCT (Cantfous en reverse sivh ff mecsesary and identify by biock number) 1
This report details the engineering design and production application of a
special purpose machine, tooled to produce internmal step threads (constant
lead thread on two distinct diameters) on 8" M201 breech rings. The machine,
using oscillating motion and a full thread form tool, produces the full thread
on each sector, then is indexed in turn to the next sectors until all eight
(8) are complete. The use of this equipment has reduced the floor to floor
time from 13 hours to 4 hours while producing better thread firishes and
more accurate dimensional sizes.

DD ., Ton'5s 1473  Epimonm oF 1 NOV 6515 OBSOLETE 61 UNCLASSIFIED

SECURITY CLASSIFICATION OF THIS PAGE (Fhen Date Entered)




SECURITY CLASSIFICATION OF THIS PAGE(When Data Entered)

62

SECURITY CLASSIFICATION OF THIS P AGE(When Data Entered)




SECURITY CLASSIFICATION OF THIS PAGE (When Data Enterod)

READ INSTRUCTIONS
REPORT DOCUMENTATION PAGE BEFORE COMPLETING FORM
7. REPORT NUMBER Z. GOVT ACCESSION NOJ| 3. RECIPIENT'S CATALOG NUMBER
ARLCB-TR-80023
4. TITLE (and Subtitle) 5. TYPE OF REPORT & PERIOD COVEREG

LASER TREATMENT OF CHROMIUM PLATED STEEL

6. PERFORMING ORG. REPORT NUMBER

7. AUTHORC(e) 8. CONTRACT OR GRANT NUMBER(s)

R. S. Montgomery

9. PERFORMING ORGANIZATION NAME ANC ACORESS 0. PROGRAM ELEMENT, PROJECT, TASK
AREA & WORK UNIT NUMBERS
US Army Armament Research and Development Command | AMCMS No. 611102H6002
Benet Weapons Laboratory, DRDAR-LCB-TL DA Project No. 1L1161102H60
Watervliet, N. Y. 12189 PRON No. 1A9243241A1A
1. CONTROLLING OFFICE NAME AND AOQRESS 12. REPORT DATE
US Army Armament Research and Development Command | June 1980
Large Caliber Weapon Systems Laboratory 12 NEMUERICFWSSES
Dover, New Jersey 07801 12
i4. MONITORING AGENCY NAME & AOORESS({f different from Controiling Oftice) I15. SECURITY CLASS. (of thie report)
UNCLASSIFIED
158, DECLASSIFICATION/ DOWNGRAQING
SCHEOULE

16. OISTRIBUTION STATEMENT (of this Report)

Approved for public release; distribution unlimited.

17. DISTRIBUTION STATEMENT (of the ebatract entered in Block 20, if different from Report)

18, SUPPLEMENTARY NOTES

Presented at the 4th International Tribology Conference, Paisley,
10-15 September 1979.
Published in technical journal Wear, Volume 56, 1979, pages 155-166.

19. KEY WORDS (Continue on reverse sida if necsesary and identify by block number) |

Electroplating
Chromium

Wear )
Heat Affected Zone

Laser Treatment
20. ABSTRACT (Cantfoue oo reverse siadw if y aud identify by biock number)

Both flat steel coupons and rolls for a geared-roller test machine were
chromium plated and laser treated in an effort to improve adhesion. Under the
experimental conditions the electroplate was rendered considerably softer but
more fragile. A Cr-Fe alloy was produced at the interface at the slower
processing speeds and the steel under the electroplate was considerably I
hardened by the formation of untempered martensite. While this work shows
only much decreased durability for laser-trsated chrome plate, perhaps other
experimental conditions might show improved properties.

DD ,T5n'ys 1473  eoimom ofF 1 noV 6515 cBSOLETE 6B UNCLASSIFIED

SECURITY CLASSIFICATION OF THIS PAGE (Mirer: Data Entered)



gl A

;_E;CUN TY CLASSIFICATION OF THIS PAGE(When Date Entered)

A I

64

SECURITY CLASSIFICAYTION OF THIS PAGE(When Data Entered)




SECURITY CLASSIFICATION OF THIS PAGE (When Data Entered)

READ INSTRUCTIONS H

REPORT DOCUMENTATION PAGE BEFORE COMPLETHNG FORM |

1. REPORT NUMBER 7. GOVT ACCESSION NOJ 3. RECIPIENT'S CATALOG NUMBER i
ARLCB-TR-80024 '
4. TITLE (and Subtitle) S. TYPE OF REPORT & PERIOD COVERED |

A MATHEMATICAL MODEL FOR
PRODUCTION SIMULATION

6. PERFORMING ORG. REPORT NUMBER

7. AUTHOR(s) 8. CONTRACT OR GRANT NUMBER(#) i

E. E. Coppola i

3. PERFORMING ORGANIZATION NAME AND ADDRESS 10. PROGRAM ELEMENT, PROJECT, TASK
AREA & WORX UNIT NUMBERS . ]

US Army Armament Research and Development Command | AMcMS No. 3291.06.7751

ienet lieapons Laboratery, DRDAR-LCB-TL DA Project. ~
Watervliet, N.Y. 12189 PRON No, M1-7-PO873-M7M7 |
11. CONTROLLING OFFICE NAME AND ADDRESS 12, REPORT DATE |
US Army Armament Research and Development Command | July 1980 1
Large Caliber Weapon System Laboratory 13. NUMBER OF PAGES
Dover, New Jersey 07801 : 49 B
14. MONITORING AGENCY NAME & ADORESS(!f different from Controlling Office) 1S. SECURITY CLASS. (of thia report)
UNCLASSIFIED
1Sa. DECLASSIFICATION/ DCWNGRADING
SCHEDULE

16. DISTRIBUTION STATEMENT (of thie Report)

Approved for public release; distribution unlimited

17. DISTRIBUTION STATEMENT (of the-ebstract entered in Block 20, i ditferent from Report)

18. SUPPLEMENTARY NOTES

19. KEY WORDS (Continue on reverse side if necessary and ldentity by block number)

Computerized Simulation
Mathematical Model
Production Model
Production Scheduling

20. ABSTRACT (Continue on reverss side !f necoszary and identity by block auwmber)
A mathematical model has been developed to simulate the production lines at
Watervliet Arsenal. Inputs to the model include the steps required to trans-
form raw material into a finished product and the resources available for
production. From these data, the model will predict such things as the
number of items produced by the line, utilization of machines and workers and
areas where the number or quality of the resources are not adequate to meet
the desired production goals.

i sad e —

PD , iii‘n 1473 EQITION OF 1 NOV 65 IS OBSOLETE UNCLASSIFILD

65

SECURITY CLASSIFICATION OF TMIS P AGE (¥hen Data Frreas:



SECURITY CLASSIFICATION OF THIS PAGE(When Data Entered)

66

SECURITY CLASSIFICATION OF THIS PAGE(When Data Entered)




SECURITY CLASSIFICATION OF THIS PAGE (When Data Entered)

READ INSTRUCTIONS
REPORT DOCUMENTATION PAGE BEFORE COMPLETING FORM
T. REPORT NUMBER 2. GOVT ACCESSION NOJ 3. RECIPIENT'S CATALOG NUMBER
ARLCB-TR-80025
4. TITLZ (and Subtitle) 5. TYPE OF REPORT & PERIOD COVERED

A PHOTOELASTOPLASTIC STUDY OF STRESS bONCENTRATION
FACTORS AND RESIDUAL STRESSES IN TWO NOTCHED

SPECIMENS OF POLYCARBONATE MATERIAL 6. PERFORMING ORG. REPORT NUMBER
{37 ACTHOR(®) A 3. CONTRACT OR GRANT NUMBER(a)

Y. F. Cheng

9B PERFORMING ORGANIZATION NAME AND ADDRESS 10. iggiR&AonRLKEﬂE:{T;I'.NPUF:‘OBJEESST. TASK

Fnet Weapons Laboratory AMCMS No. 36KA7000204
watZ;'Vliet ArSERal, Watervliet, NY 12189 DA PTOjeCt No. 156401813GRN
BRBAESIICESTE PRON No. 1A0215641A1A

1. CONTROLLING OFFICE NAME AND ADDRESS {2. REPORT DATE

US Army Armament Research and Development Command {July 1980

Large Caliber Weapon Systems Laboratory |3-NUMBER%EPAGES

Dover, NJ 07801

4. MONITORING AGENCY NAME & AODRESS(i{ different {rom Controlling Office) 1§, SECURITY CLASS. (of thie report)

Unclassified

15a, DECLASSIFICATION/ DOWNGRADING
SCHEDULE

16. DISTRIBUTION STATEMENT (of thie Report)

Approved for public release; distribution unlimited.

17. DISTRIBUTION STATEMENT (of the abetract entersd {n-Block 20, i different from Report)

18. SUPPLEMENTARY NOTES

19. KEY WORDS (Continue on reverse side !f neceeeary and !dentify by block number)

Photoelasticity Residual Stress
Photoplasticity C~Shaped Specimen
1Stress Concentrations Compact Tensile Specimen

20. ABSTRACT (Continue on reverse aide if necoesary and identity by block number)

A photoelastoplastic study on stress concentrations, in elastic as well as in
elastoplastic states, in a C-shaped specimen and a compact tensile specimen of
polycarbonate material has been made. The principles of the experimental method
are outlined, equations for nominal stresses are given, and stress concentration
factors are determined. Residual stresses after unloading are calculated by
making the usual assumption that unloading is an elastic process. In the elasti¢
(CONTINUED)

DD, *:°A:"n_]473 EDITION OF ! MOV 65 IS OBSOLETE 67 UNCLASSIFIED

SECURITY CLASSIFICATICON OF THIS PAGE (When Data Entered)



SECURITY CLASSIFICATION OF THIS PAGE(When Data Entered)

(BLOCK 20 CONTINUED)

state, stress concentration factors are readily applicable to specimens of any

material with similar geometry and loading. In the elastoplastic state, it
requires the similarity of stress-strain relation between model and prototype

materials.

68

SECURITY CLASSIFICATION OF THIS PAGE(When Date Enterad)



SECURITY CLASSIFICATION OF THIS PAGE (When Data Entared)

READ INSTRUCTIONS
1. REPORT NUMBER 2. GOVT ACCESSION NO. 3. RECIPIENT'S CATALOG NUMBER

ARLCB-TR-80026

4. TITLE (and Subtitle) . 5. TYPZ OF REPORT & PERIOD COQVERED
FRACTURE TESTS AND ANALYSIS OF WARHEAD BASE OF
155 MM M549A41 PROJECTILE

6. PERFORMING ORG. REPORT NUMBER

7. AUTHORCs) 8. CONTRACT OR GRANT NUMBER(s)

Joseph F. Throop, Robert R. Fujczak, and
Ronald T. Abbott

9. PERFORMING ORGANIZATION NAME AND ADORESS 10. PROGRAM ELEMENT, PROJECT, TASK
AREA & WORK UNIT NUMBERS
Benet Weapons Laboratory AMCMS No. 612105H840011
Watervliet Arsenal, Watervliet, NY 12189 DA Project No. 1L162105AH84 |
DRDAR-LCB-TL PRON No. 1A0217131AI1A |
t1. CONTROLLING OFFICE NAME AND ADORESS 12. REPORT DATE E
US Army Armament Research and Development Command |August 1980 Aj
Large Caliber Weapon Systems Laboratory 13. NUMBER OF PAGES 1
Dover, NJ 07801 41 :
14, MONITORING AGENCY NAME & ADDRESS({f different from Controiling Offfce) 15. SECURITY CLASS. (of this report) i
UNCLASSIFIED ) i

15a. OSECLASSIFICATION/ DOWNGRADING
SCHEDULE

16. DISTRIBUTION STATEMENT (of thia Raport) i

Distribution limited to US Government Agencies only because of test and
evaluation; August 1980, Other requests Ffor this' document must be referred
to Commander, ARRADCOM, ATTN: Benet Weapons Laboratory, DRDAR-LCB-RM,
Watervliet Arsenal, Watervliet, N. Y. 12189.

17. DISTRISBUTION STATEMENT (of the abstract entarad in Block 20, if diffarent froc: Raport)

18. SUPPLEMENTARY NOTES

ey

= R

19. KEY WORDS (Continue on reverae aida (f neceassry and idantify by block number)

RAP Projectile Hydro-test
Fracture ' Launch
Critical Flaw Acceleration
Inspection Temperature

20. ARSTRACT (Cartfoun on reverss i ff nrecsesary sud iderwify Ly block manber)

An experimental study was conducted to evaluate the propensity for brittle
fracture of the warhead base of the 155 mm Rocket Assisted Projectile M549Al
during launch and to provide samples with known flaw sizes for use in cali-
bration of inspection devices. The experiments also determined the hydro-
static proof test pressure required to fracture the smallest flaw that would
be critical at the most severe launch temperature. Fracture mechanics fail-
ure analyses and plane strzin frzcture of the base were confirmed by the
experiments. '

DD ‘igﬁ’;a 1473 =Dimion OF 1 MOV 65 1S OBSCLETE  ¢g UNCLASSIFIED

SECURITY CLASSIFICATION OF THIS FiAGE (¥ ke Data Entarsd).




SECURITY CLASSIFICATION QF THIS PAGE(Whan Data Entered)

70

SECURITY CLASSIFICATION OF THIS PAGE(When Data Entered)




SECURITY CLASSIFICATION OF THIS PAGE (When Data Entered)

: READ INSTRUCTIONS
REPORT DOCUMENTATION PAGE BEFORE COMPLETING FORM
f. REPORT NUMBER 2. GOVT ACCESSION NO.f 3. RECIPIENT'S CATALOG NUMBER
ARLCB-TR-80027
4. TITLE (and Subttle) S. TYPE OF REPORT & PERIOD COVERED

STUDY OF EROSION RESISTANT MATERIALS FOR GUN
TUBES PART I: 20 MM LINER TECHNOLOGY

6. PERFORMING ORG. REPORT NUMBER

7. AUTHOR(a) 8. CONTRACT OR GRANT NUMBER(a)
R. L. Cullinan, G. D'Andrea, P. Croteau, and
C. Arnold
9. PERFORMING ORGANIZATION NAME AND ADDRESS 10. PROGRAM ELEMENT, PROJECT, TASK
AREA & WORK UN!T NUMBERS

Benet Weapuns Laboratory AMCMS No. 64366280071212
Watervliet Arsenal, Watervliet, NY 12189 DA Project No. 1W463628D00
DRDAR-LCB-TL
1. CONTROLLING OFFICE NAME AND ADDRESS 12, REPORT DATE
US Army Armament Research and Development Command |December 1980
Large Caliber Weapon Systems Laboratory 13. NUMBER OF PAGES

103

Dover, NJ 07801

4. MONITORING AGENCY NAME & ADDRESS(!! dlfferent from Controlilng Offlce) 1S. SECURITY CLASS. (of thie report)

UNCLASSIFIED

1Sa, DECLASSIFICATION/DOWNGRADING
SCHEDULE

16. DISTRIBUTION STATEMENT (of thla Report)

Distribution limited to US Government Agencies only because of test and-
evaluation; December 1980. Other requests for this document must be referred
to Commander, ARRADCOM, ATTN: Benet Weapons Laboratory, DRDAR-LCB-RP,
Watervliet Arsenal, Watervliet, N. Y. 12189,

t7. DISTRIBUTION STATEMENT (of the abatract entered In Block 20, If dltferent from Report)

18. SUPPLEMENTARY NOTES

19. KEY WORDS (Continue on roveras aide lf nececeary and ldentity by block number) ;
Gun Tube Erosion Tantalum Coatings

Shrink-Fit Liners 20 MM M24Al1

Bore Plating ) Erosion Protection

20. ABSTRACT (Cootfoue o reverse side [f meceessry aod (dentlly by block number)

The ma jor criteria for the condemnation of gun tubes is based on the excessive

erosion of the bore which results in loss of range and accuracy. Gun tube ero-
sion is caused by several thermal, mechanical, and chemical factors interacting
during the firing cycle. One approach to minimize erosion is to line gun barrelsd
with wear resistant materials. This work introduces a shrink fit liner concept
in the 20 mm M24Al gun system. Liners analyzed are steel, Cr/steel, Ta/steel,

Ta/stellite. Preliminary firing results, under similar test conditions, indicate
that the Ta/steel combination reduces erosion in the 20 mm gun system.

DD , 5%, 1473  Epimion oF 1 HOV 6515 0BSOLETE UNCLASSIFIED

JAM 73 71
SECURITY CLASSIFICATION OF TH!S PAGE (When Date Entered)




SECURITY CLASSIFICATION OF THIS PAGE(When Data Entered)

72 g
SECURITY CLASSIFICATION OF THIS PAGE(When Data Entered)




* SECURITY CLASSIFICATION OF THIS PAGE (When Data Entered)

READ INSTRUCTIONS
REPORT DOCUMENTATION PAGE appEAD IISTRUCTIONS
1. REPORT NUMBER 2. GOVT ACCESSION NQ.| 3. RECIPIENT'S CATALOG NUMBER
ARLCB-TR-80028
4, TITLE (end Subtitis) 5. TYPE OF REPORT & PERIOD COVERED

GENERALIZED PLANE-STRAIN PROBLEMS IN AN
ELASTIC-PLASTIC THICK-WALLED CYLINDER

6. PERFORMING ORG. REPORT NUMBER

7. AUTHQR(e) 8. CONTRACT OR GRANT NUMBER(s)

P. C. T. Chen

9. PERFQORMING OQRGANIZATION NAME AND ADDRESS 10. igggR&AonRLKEEE;‘TT-NZ%O;I;?J. TASK
Benet Weapons Laboratory AMCMS No. 36KA7000204
Watervliet Arsenal, Watervliet, NY 12189 " |pa Project No. 156401813GRN
DRDAR-LCB-TL PRON No. 1A0215641A1A

11. CONTROLLING OFFICE NAME AND ADDRESS 12. REPQRT DATE |

Army Armament Research and Development Command July 1980
|
Large Caliber Weapon Systems Laboratory 3. NUMBER OF PAGES l

Dover, NJ 07801

T4, MONITORING AGENCY NAME & ADDRESS(if diffsrent from Controiling Office) 1S. SECURITY CLASS. (of thle report)

UNCLASSIFIED

1Ss. DECLASSIFICATION/ DOWNGRADING
SCHEDULE

16. DISTRIBUTION STATEMENT (of this Report)

Approved for public release; distribution unlimited.

17. DISTRIBUTION STATEMENT (of the abetract entered In Block 20, if diffsrent from Report)

18. SUPPLEMENTARY NQTES

Presented at the 26th Conference of Army Mathematicians, Cold Regloms
Research and Engineering Lab, Hanover, New Hampshire, 10-12 June 1980.
To be published in proceedings of the conference. i

19. KEY WORDS (Continue on reverse sida if necessary and identify by Slock number) {
Autofrettage {

Elastic-Plastic Deformation
Finite-Difference Method
Gun Tube

20. ABSTRAGCT (Toxtinus en reverss sidw ff mecweasary aoxi identify by black number)
A new finite-difference approach has been developed for solving the generalized |
plane-strain problems of partially-plastic thick-walled cylinders made of
strain-hardening or ideally-plastic materials. The tube is assumed to obey the
Von Mises' criterion, the Prandtl-Reuss flow theory and the isotropic-
hardening rule. The forces include internal pressure, external pressure, and
end force. An incremental approach is used and no iteration is needed for each
increment. The approach is simpler than others yet quite general and accurate.
CONT'D ON REVERSE

DD , 95" 1473 E;imiom oF 1 NOV 65 1S OBSOLETE 73 UNCLASSIFIED

SECURITY CLASSIFICATION QF THIS PAGE (Phen Data Entered)




SECURITY CLASSIFICATION OF THIS PAGE(When Date Entered)

20. Abstract (CONT'D)

The desired accuracy can be achieved by reducing the grid sizes and load
increments. Some numerical results for the stresses and displacements in
partially-plastic thick-walled cylinders with either open-end or closed-end
conditions are presented.

74

SECURITY CLASSIFICATION OF THIS PAGE(When Date Entered)




SECURITY CLASSIFICATION OF THIS PAGE (When Date Entered)

READ INSTRUCTIONS
REPORT DOCUMENTATION PAGE BEFORE COMPLETING FORM
1. REPORT NUMBER 2. GOVT ACCESSION NOJ 3. RECIPIENT'S CATALOG NUMBER
ARLCB-TR-80029
4. TITLE (and Subtitle) 5. TYPE OF REPORT & PERIOD COVERED

STRAIN BEHAVIOR OF PRESSURIZED CRACKED THICK-
WALLED CYLINDERS ‘

6. PERFORMING ORG. REPORT NUMBER

7. AUTHOR(®) 8. CONTRACT OR GRANT NUMBER(e)

J. F. Throop and R. R. Fujczak

9. PERFORMING ORGANIZATION NAME AND ADDRESS 10. PROGRAM ELEMENT, PROJECT, TASK

Benet Weapons Laboratory AREA & WORK UNIT NUMBERS

Watervliet Arsenal, Watervliiet, NY 12189 AMCMS No. 612105H840011

DRDAR-LCB-TL DA Project No. 1L162105AHS84
PRON No. 1A0217131A1A

11. CONTROLLING OFFICE NAME AND ADDRESS 12. REPORT DATE

US Army Armament Research and Development Command August 1980
Large Caliber Weapon Systems Laboratory 13 HUWBER OF PAGES
Dover, NJ 07801 26

14, MONITORING AGENCY NAME & ADDRESS(If different from Controiling Office) 15. SECURITY CLASS. (of thia report)

Unclassified

1Sa. DECLASSIFICATION/ DOWNGRADING
SCHEDULE

16. DISTRIBUTION STATEMENT (of thia Report)

Approved for public release; distribution unlimited.

17. DISTRIBUTION STATEMENT (of the abatract entered in Block 20, if different from Report)

18. SUPPLEMENTARY NOTES

To be published in Experimental Mechanics.

19. KEY WORDS (Continue on reverse eide if naceesary and identify by block number)

Fatigue Cracks Auto;rettage
Crack Shape Lame Strain
1Thick Wall Cylinders Ultrasonics

Strain Measurements

20. ASSTNRACT (Continue on reverse side if necessary and identity by block number)

External circumferential strains were measured on large thick wall pressure
vessels containing internal fatigue cracks, using bonded strain gages. When
strains measured over the cracks become compressive they predict impending
failure. Normalization by the Lame” strain relates them to the fraction of
fatigue life consumed and provides estimates of longevity.

DD , 07", 1473  E=ormon of 1 NOV 68 1S 0BSOLETE e UNCLASSIFIED

SECURITY CLASSIFICATION OF THIS PAGE (When Date Entered)



SECURITY CLASSIFICATION OF THIS PAGE(Whan Data Entered)

76

SECURITY CLASSIFICATION OF THIS PAGE(Whaen Data Entered)




SECURITY CLASSIFICATION OF TRHIS PAGE (When Deta Entersd)

REPORT DOCUMENTATION PAGE READ INSTRUCTIONS

BEFORE COMPLETING FORM
1. REPORT NUMBER 2. GOVT ACCESSION NOJ 3. RECIPIENT'S CATALOG NUMBER
ARLCB-TR-80030
4. TITLE (and Subtitle) 5. TYPE OF REPORT & PERIOD COVERED

AN EXPERIMENTAL INVESTIGATION OF STRESSES IN A

STEEL MODEL OF AN OVERLOADED BREECH RING BY MEANS [6. PERFORMING ORG. REFORT NUMBER
OF PHOTOELASTIC COATING TECHNIQUE

7. AUTHOR(®) 8. CONTRACT OR GRANT NUMBER(s)
Y. F. Cheng
3. PERFORMING ORGANIZATION NAME ANO ADDRESS 10. PROGRAM ELEMENT, PROJECT, TASK

AREA & WORK UNIT NUMBERS

Benet Weapons Laboratory AMCMS No. 36KA7000204

Watervliet Arsenal, Watervliet, NY 12189

DA Project No. 156401813GRN
DRDAR~-LCB-TL PRON Ng. 1A0215641A1A
11. CONTROLLING OFFICE NAME AND ADDRESS 12. REPORT DATE
US Army Armament Research and Development Command August 1980
Large Caliber Weapon Systems Laboratory 13. NUMBER OF PAGES
Dover, NJ 07801 22
14. MONITORING AGENCY NAME & ADDRESS(If differeat from Controlling Office) 15. SECURITY CLASS. (of thle report)
Unclassified

15a. DECL ASSIFICATION/ DOWNGRADING
SCHEDULE

t16. DISTRIBUTION STATEMENT (of thia Report)

Approved for public release; distribution unlimited.

17. DISTRIBUTION STATEMENT (of the abatract entered In Block 20, {{ different from Report)

18. SUPPLEMENTARY MOTES

19. KEY WORDS (Contlnue on reverse aide If naceseary and ldentlfy by block number)
Breech Ring

Photcelastic Coating

4Residual Stress

Stress Concentration Factor

20. ABSTRACT (Continue on reverse side if necosnary end !dentify by block number)

An experimental investigation of stresses at the lower fillet in a two dimen-
sional steel model of an overloaded breech ring by means of photoelastic coat-
ing technique has been made. The basis of the technique is given. Expressions
for stress and strain in both the elastic and elasto-plastic state are derived.
Maximum fillet stress, stress concentration factor, as well as the residual
stress after unloading were found. The results were compared with previous data
from polycarbonate model.

DD ,:-2,':',-3 1473 EDITION OF 1 NOV 65 1S OBSOLETE 77 UNCLASSIFIED

SECURITY CLASSIFICATICN OF THIS ™AGE (When Data Entered)




SECURITY CLASSIFICATION OF THIS PAGE(When Data Entersd)

78

SECURITY CLASSIFICATION OF THIS PAGE(When Data Entered)




SECURITY CLASSIFICATION OF THIS PAGE (When Dats Enterad)

READ INSTRUCTIONS
m. REPORT NUMBER 2. GOVT ACCESSION NOJ 3. RECIPIENT'S CATALOG NUMBER
ARLCB-TR-80031
4. TITLE (and Subtit]e) S. TYPE OF REPORT & PERICD COVERED

ANALYSIS OF SHIFTS IN THE POINTS OF MAXIMUM
DEFLECTION AND PERMANENT DEFLECTION FOR ELASTIC-
PLASTIC BENDING OF UNSYMMETRICALLY LOADED BEAMS % FESVIERNING RS REReRISMpER

7. AUTHOR(s) 8. CONTRACT OR GRANT NUMBER(s)

R. V. Milligan

9. PERFORMING ORGANIZATION NAME AND ADDRESS 0. igg?\R&AwOEF](-KESsthNPU,}JOBJEEFSJ' TASK
Benet Weapons Laboratory S T
Watervliet Arsenal, Watervliet, NY 12189 ANENS ey, 20800
DRDAR-LCE 2 ? DA Project No. 1L16210S5AH84
AR~ -TL PRON No. 1A0217131AIA
11. CONTROLLING OFFICE NAME AND ADDRESS 12. REPORT DATE
US Army Armament Research and Development Command |August 1980
Large Caliber Weapon Systems Laboratory 3. NUMBER OF PAGES
Dover, NJ 07801 17
14. MONITORING AGENCY NAME & ADDRESS(I! diffsrent from Controliing Oftice) 1S. SECURITY CLASS. (of this report)
Unclassified
1Sa. DECL ASSIFICATION/ DOWNGRADING
SCHEDULE

16. DISTRIBUTION STATEMENT (of this Report)

Approved for public release; distribution unlimited.

17. DISTRIBUTION STATEMENT (of the abstract entered in Block 20, if dilfsrent from Report)

, i

18. SUPPLEMENTARY NOTES [

19. KEY WORDS (Continue on reverse sida if naceesary and identtfy by block number)

Beans Bending

Plasticity Deflection 3
1Elastic-Plastic Analysis ’

20. ASSTRACT (Continue on reverse aidw if necesseary and {dentify by black munber)

An analysis of elastic-plastic bending of unsymmetrically loaded beams is
carried out using the method of virtual work. The results show that the max-
imum deflecticn under load occurs at quite some distance from the point of load- |
ing but moves toward the point of loading as the load approaches ultimate. The
residual or permanent deflections occur at points different than those developed !
under load and are shifted further toward the load point. However, even at a
load equal to 99.5% of the ultimate the maximum permanent deflection still occur

(CONT'D)

DD , 58", 1473 ceormion oF tnovesis ossoLeTE 79 UNCLASSIFIED

SECURITY CLASSIFICATION OF THIS PAGE (When Dsta Entered)




SECURITY CLASSIFICATION OF THIS PAGE(When Data Entered)
'Block 20. Abstract

at a considerable distance from the point of loading. The maximum strains (undex
load) and the permanent strains occur at the point where the load is applied.

DO AR

80"

SECURITY CLASSIFICATION OF THIS PAGE(When Data Entered)



SECURITY CLASSIFICATION OF THIS PAGE (When Data Entered)

READ INSTRUCTIONS
REPORT DOCUMENTATION PAGE pEa s ECPRlCHIoNS
1. REPORT NUMBER 2. GOVT ACCESSION NO.J 3. RECIPIENT’'S CATALOG NUMBER
ARLCB-TR-80032 (Rev.)
4. TITLE (and Subtitle) 5. TYPE OF REPORT & PERIOD COVERED

MUZZLE FAILURBE ANALYSIS
105 mm MA8 Ser #26925

6. PERFORMING ORG. REPORT NUMBER

7. AUTHOR(a) 8. CONTRAGCT OR GRANT NUMBER(®)

Bruce B. Brown and Howard D. McAlonie

3. PERFORMING ORGANIZATION NAME AND ADDRESS 16 PRggiAwOELKEﬂE:lTTNPUT‘OBJE(E);'; TASK
Benet Weapons Laboratory Aggﬁsto li;;é4églilA
Watervliet Arsenal, Watervliet, NY 12189 PRON No. 1
DRDAR-LCB-TL

11. CONTROLLING OFFICE NAME AND ADDRESS 12. REPORT DATE
US Army Armament Research & Development Command August 1980
Large Caliber Weapon Systems Laboratory 13 “”“BER°F:2555
Dover, NJ 07801 b=

T2. MONITORING AGENCY NAME & ADDRESS(if different from Controlling Office) | 15. SECURITY CLASS. (of thia report)

UNCLASSIFIED
1Sa, DECLASSIFICATION/ DOWNGRADING
SCHEDULE

16. DISTRIBUTION STATEMENT (of thie Raport)
Distribution limited to US Government Agencies only because of test and
evaluation; August 1980. Other requests for this document must be referred
to Commander, ARRADCOM, ATIN: Benet Weapons Laboratory, DRDAR-LCB-RM,
Watervliet Arsenal, Watervliet, N. Y. 12189,

17.. DISTRIBUTION STATEMENT (of the abatract entered In Block 20, if different from Report)

18. SUPPLEMENTARY NOTES

This report is reissued to upgrade the quality of the illustrationms.

S e T

19. KEY WORDS (Continue on reveree sida if neceesary and !dentify by block number)

Cannon 105 mm 68
Tank M60Al

Failure Analysis
Cannon Barrel Failure

20. ABSTRACT (Caotfous em reverss sidw [ necoesasy aod identify by block number) |

An engineering and metallurgical study has been made of 105 mm M68 barrel
muzzle that fractured during firing. The barrel steel was within specifica-
tion limits in mechanical properties, chemistry and cleanliness. The fail- .
ure 1s attributed to excess stress in a hoop direction and prior cracking.

A residue of aluminum and propellant debris was found adhering to crack
surfaces.

pD |, 52:'3,3 1473 EDITiON OF 1 NOV 65 1S OBSOLETE 81 UNCLASSIFIED

SECURITY CLASSIFICATION OF THIS PAGE (¥hen Daca Entersd)




SECURITY CLASSIFICATION OF THIS PAGE(When Data Entered)

82

SECURITY CLASSIFICATION OF THIS PAGE(When Data Entered)




SECURITY CLASSIFICATION OF THIS PAGE (When Data Entered)

READ INSTRUCTIONS
REPORT DOCUMENTATION PAGE BEFORE COMPLETING FORM
1. REPORT NUMBER 2. GOVT ACCESSION NOJ| 3. RECIPIENT'S CATALOG NUMBER
ARLCB-MR-80033
4. TITLE (and Subritie) 5. TYPE OF REPORT & PERIOD COVERED

An End Item Manufacturing Pracess Guide
(A Functional Cost Analysis of Manufacturing
Operations) s

- PERFORMING ORG. REPORT NUMBER

7. AUTHOR(») 8. CONTRACT OR GRANT NUMBER(a)

Harold Goodheim

9. PERFORMING ORGANIZATION NAME AND ADDRESS 10. PROGRAM ELEMENT, PROJECT, TASK
US Army Armament Research and Development Command AREATS RN INGHERRS
Benet Weapons Laboratory, DRDAR-LCB-TL DA Project No. 6717042
Watervliet, N. Y. 12189

11. CONTROLLING OFFICE NAME AND ADDRESS 12. REPORT DATE
US Army Armament Research and Development Command | August 1980
Large Caliber Weapon Systems Laboratory 13. NUMBER OF PAGES
Dover, New Jersey 07801 8

14. MONITORING AGENCY NAME & ADDRESS(If different from Controiling Office) IS. SECURITY CLASS. (of thia report)

UNCLASSIFIED

1Sa, DECLASSIFICATION/ DOWNGRADING
SCHEDULE

16. DISTRIBUTION STATEMENT (of thie Report)

Approved for public release; distribution unlimited.

17. DISTRIBUTION STATEMENT (of the adetract entered in Block 20, {f different from Report)

18. SUPPLEMENTARY NOTES

19. KEY WORDS (Continue on reverae eida if neceesary and identify by block number)
Manufacturing
Processes
Functional Classification

20. ABSTRACT (Contirmie en reverse side if mecowwary aod, ldentify by block number)

The objective of this study was to develop a systematic procedure for pin-
pointing areas for future funding requests aimed at improving oroduction
methods. The approach taken was to describe current manufacturing processes in
terms of the functions they performed, thus allowing assessment of costs
without reference to the methods employed. Such “technology-independent”
assessment allowed cost comparison bcth within and among end items, thereby
highlighting the high-cost functions.

DD , 5™, 1473  e=oimion OF 1 MOV 65 IS OBSOLETE 83 UNCLASSIFIED

SECURITY CLASSIFICATION GF THIS PAGE (Whent Data Entereq)




URITY CLASSIFICATION OF THIS PAGE(Fhan Data Ernrerad)

3]

20. Abstract (Cont'd)

Based on available data a procedure was designed for developing the
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the analyst's raw materials in the search for new combinations of operations
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method for indirect cost allocation, was validated with actual data relating
to the manufacture of the 105mm M68 qun tube.
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method in conjunction with a scaled incremental-loading approach. One additional
grid point will become yielded in each load step. The grid sizes and load
increments are determined in the program. For a given percentage of overstrain
and a desired solution necessary, the stresses and strains can be obtained in an
efficient way.
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near 50 atomic percent titanium. The DTA method was used. The results are
compared with those reported by several investigators that used different .
techniques. The DTA data obtained shows excellent agreement with Kornilov's Ad
temperatures,! as a function of composition, obtained by dilatometry. A small
variation was found between the results of this study and Wasilewski's x-ray
data,? and Hanlon's resistivity measurements3 for the Mg temperatures. It is
concluded from this investigation that DTA analysis is a credible method for
determining phase transformation temperatures for the TiNi material.
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US ARMY ARRCOM ROCK ISLAND, IL 61202
ATTN: DRSAR-LEP-L 1
ROCK ISLAND ARSENAL COMMANDER
ROCK ISLAND, IL 61299 HQ, US ARMY AVN SCH
ATTN: OFC OF THE LIBRARIAN 1
DIRECTOR FT RUCKER, ALABAMA 36362
US ARMY BALLISTIC RESEARCH LABORATORY
ATTN: DRDAR-TSB-S (STINFO) 1 COMMANDER
ABERDEEN PROVING GROUND, MD 21005 US ARMY FGN SCIENCE & TECH CEN
ATTN: DRXST-SD 1
COMMANDER 220 7TH STREET, N.E.
US ARMY ELECTRONICS COMD CHARLOTTESVILLE, VA 22901
ATTN: TECH LIB 1
FT MONMOUTH, NJ 07703 COMMANDER
US ARMY MATERIALS § MECHANICS
COMMANDER * RESEARCH CENTER
US ARMY MOBILITY EQUIP R&D COMD ATTN: TECH LIB - DRXMR-PL 2
ATTN: TECH LIB 1  WATERTOWN, MASS 02172

FT BELVOIR, VA 22060

NOTE :

PLEASE NOTIFY COMMANDER, ARRADCOM, ATTN:

BENET WEAPONS LABORATORY,

DRDAR-LCB-TL, WATERVLIET ARSENAL, WATERVLIET, N.Y. 12189, OF ANY

REQUIRED CHANGES.




