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INTRODUCT 1 ON

THE DESIRED EFFECT OF A SHOT PEENING OPERATION IS PRIMARILY TO INCREASE
THE FATIGUE LIFE OF A PART. THE PERCENTAGE INCREASE IN LYFE DUE TO
PEENING 1S DETERMINED BY COMPARING EITHER THE SERVICE LIFE OR TEST

ENDURANCE LIiFE OF A PEENED PART TO THAT OF AN UNPEENRED PART,

AS A RULE, THE NEED FOR PEENING 1S RECOGNIZED IN THE DESIGNING CR EARLY
TESTING STAGES. FOR SOME PARTS SUCH ;slépRtNGS, PEENING HAZ LONG BEEIN

CONSIDERED A REQUIREMENT. QCCASILONALLY WHERE NEW DESIGNS ARE INVOLVED,
THE NEED FOR PEENING BECOMES EVIDENT ONLY AFTER SERVICE FAILURES HAVE

BEEN ENCOUNTERED.

EXPERIMENTAL SHOT PEENING 1S GENERALLY CARRIED OUT IN LABORATORY EQUIP-
MENT OR IN SUITABLE PRODUCTION MACHINES UNDER CLOSELY CONTROLLED CONDI=

TICNS.

i

WHEN THE PEENING OPERATION 1S CARRIED OUT IN PRODUCTION, THE PROCESS IS

CONTROLLED BY INSPECTING FOR INTENSITY AND COVERAGE. INTENSITY MEASURE~

MENT CAN BE ACCOMPLISHED SATISFACTORILY WITH THE ALMEN TEST STRIP,
COVERAGE, ON THE OTHER HAND? IS LARGELY A MATTE% OF JUDGMENT ON THE
PART OF THE INSPECTOR.. LABORATORY METHODS HAVE BEEN DEVELOPED FOR
MEASURING COVERAGE, BUT UNTIiL NOW THERE I3 NO STANDARD METHOD FOR ITS

EVALUATION IN THE SHOP,

THE PURPOSE OF THIS PAPER 18 TO REVIEW THE SUBJECT OF COVERAGE AND TO

EVALUATE SOME PRCPOSED METHODS FOR ITS MEAﬁUREMENT AND COWNTROL. /
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WHAT s CoviRrage?

COVERAGE MiGHT BE DEFINED AS THE PERCENT OF THE SURFACE STRUCK BY SHOT
DURING THE PEENING OPERATION. 100% COVERAGE WOULD INDICATE THAT THE

SURFACE, WHEN EXAMINED AFTER PEENING WOULD cmwszs% OF OVERLAPPING SHOT
IMPRESSIONS WITH NONE OF THE ORIGINAL SURFACE REMAINING. Q0% COVERAGE

WOULD INDICATE THAT |O% OF THE AREA HAD NOT BEEN STRUCK WiITH SHOT.

THE DENTING OF THE SURFACE 1S QUITE PRONOUNCED ON SOFT MATERIAL, LIKE
MILD STEEL, BUT AS THE HARDNESS OF THE MATERIAL APPROACHES OR SURPASSES
THE HARDNESS OF THE SHOT THE DENTING BECOMES LESS PRONOUNCED, AND THE
AMOUNT OF CCVERAGE BECOMES MORE DIFFICULT TO DETERMINE. |T SHOULD BE
UNDERSTOOD THAT PEENING IS TO BE CARRIED OUT WITH SHOT OF UNIFORM S1ZE.
IT IS POSSIBLE, HOWEVER, TO COMPLETELY COVER A GIVEN SURFACE AND STILL
PEEN INEFFECTIVELY IF THE SHOT BEING USED CONTAINS A SUBSTANTIAL AMOUNT
OF BROKEN PARTICLES. THIS CONDITION MIGHT BE REFERRED TO AS FALSE
COVERAGE. WHEN USING SHOT WHICH IS SUBJECT TO RAéio BREAKDOWN, THE BEST
WAY TO INSURE AGAINST FALSE COVERAGE IS TO MAINTAIN Goos’saor SEPARATION
FOR THE REMOVAL OF UNDERSIZE AND BROKEN SHOT PARTICLES. THESE COMMENTS
SHOULD NOT BE CONFUSED WiITH THE FACT TQAT THERE IS A BENEFICIAL PEENING
EFFECT FROM THE FINE PARTICLES IN THE BLAST AND MANY SUCCESSFUL PEENING
OPERATIONS ARE CARRIED OUT WITH A LARGE PERCENTAGE OF BROKEN SHOT BEING
USED. FALSE COVERAGE WOULD ONLY BE A FACTOR WHEN A JOB WAS DESIGNED TO
OPERATE AT A FIXED SHOT SIZE AND THE SYSTEM BECOMES CONTAMINATED WITH

EXCESSIVE FiNES.



COVERAGE IN iTSELF, DOES NOT NECESSARILY INDICATE THE FATIGUE LIFE TO BE
EXPECTED. THIS 1S BECAUSE THE PRIMARY AIM IN SHOT PEENING iS NOT SIMPLY

THE BATTERING OF THE SURFACE, SUT 18 THE INDUCTION OF COMPRESSIVE STRESSES

IN A SURFACE LAYER, THE COMPRESSIVE STRESS EXTENDS BEYOND THE SHOY
IMPRESSION INTC THE UNPEENED AREAS SURROURDING IT AND PENETRATES THE
SURFACE TO SOME DEPTH. FOR SOME PARTS IT IS POUSSIBLE TO PRODUCE A VERY

SATISFACTORY FATIGUE LIFE AT CONSIDERABLY LESS THAN |00% COVERAGE.

COVERAGE OF THE SURFACE WITH SHOT IMPRES5iONS HAS A SECONDARY EFFECT
WHICH PROBABLY AIDS IN THE RESISTANCE TO FATIGUE. SCRATCHES, GRINDING
AND TOOL MARKS, AND OTHER STRESS RAISERS AT THE SURFACE ARE OBLITERATED.
THE INCREASE IN FATIGUE LIFE FROM THE REMOVAL OF SURFACE STRESS RAISERS
1S PROBABLY LOW WHEN COMFARED TO THE BENEFIT? DERIVED FROM THE INTRO=

DUCTION OF COMPRESSIVE STRESSES IN THE SURFACE METAL.



Factors AFFECTING COVERAGE

WHEN THE PART 1S RELEASED FOR PRODUCTION IT IS FREQUENTLY NECESSARY T0
PURCHASE EQUIPMENT FOR THE PEENING OPERATION. |N ORDER TO ACHIEVE THE
SAME RESULTS AS WERE OBTAINED ON THE TEST PARTS, T IS NECESSARY TO
SECURE EQUIPMENT WHICH WiLL PRODUCE THE SAME INTENS!TY AND COVERAGE AS
WERE PRESENT DURING THE EXPERIMENTAL PEENING. [N ORDER TO DO THIS,
THE FOLLOWING FACTORS MUST BE CONSIDERED IN THE DESIGN OF THE HEW
EQUIPMENT,

l. S1ZE OF SHOT.

2. FLOW RATE OF SHOT.

3. CONVEYOR, TABLE SPEED OR CYCLE TIME.

4. AcCcESSIBILITY OF AREAS TO BE PEENED.
5. SHOT SPRAY PATTERN.
6

. SHOT VELOCITY.

SHOT S1ZE 1S GENERALLY SPECIFIED WITH INTENSITY IN MIND BUT IS ALSO OF
GREAT ;MPGRTANCE TO COVERAGE. ONCE MACHINE FACTORS HAVE BEEN SQT,
CHANGES IN SHOT SIZE WILL CAUSE A VARIATION IN COVERAGE. SMALLER SHOT
WILL GIVE BETTER COVERAGE AND LARGER SHOT WILL PRODUCE LESS COVERAGE.
THE INTENSITY REQUIREMENTS WILL SOMEWHAT CONTROL THE VARIATIO& THAT CAN
BE TOLERATED IN SHOT SI2E BUT ARC HE|GHT, AS MEASURED BY THE ALMEN STRIP,

CAN BE MAINTAINED WITH CONSIDERABLE VARIATION IN COVERAGE.

OTHER FACTORS SUCH AS THE FLOW OF SHOT, CONVEYOR SPEED, SHOT SPRAY
PATTERN, AND SHOT VELOCITY ARE MECHANICAL FEATURES OF THE PEERNING OPER-
ATION WHICH MUST BE PROPERLY CONTROLLED AT ALL TIMES IF ADEQUATE COVERAGE

1S TO BE MAINTAINED.

.



Measuring COVERAGE

GENERALLY THE INSPECTOR WILL OBSERVE THE PART VISUALLY AFTER THE SHOT
PEENING OPERATION TO DETERMINE IF THE COVERAGE 18 SATsSFACTORQ. HE MAY
USE A LOW POWER GLASS TO AID HiM, ESPECIALLY IF THE COVERAGE :é IN THE
QUESTIONABLE CATEGORY. AS LONG AS THE COVERAGE 1S NEAR [00% THis TYPE
OF INSPECTION IS PROBABLY ADEQUATE. THE PART 1S EITQER COVERED WiTH
SHOT IMPRESSIONS OR IT ISN'T. AT COVERAGES LESS THAN {00%, say 85%,
IT IS NOT EASY FOR AN INSPECTOR TO DETERMINE THE QUALITY OF THE OPER=
ATION. OTHER MEANS MUST BE EMPLOYED. FOLLOWING ARE SOME METHODS,
PROPOSED FOR DETERMiINING COVERAGE:

1. THE STRAUB METHOD

2. VALENTINE'S METHOD

3. THE SURFACE ReEPLICA METHOD

THE DETAILED PROCEDURES ARE INCLUDED IN THE APPENDIX OF THIS PAPER.

IN AN EFFORT TO DETERMINE THE RELATIONSHIP BETWEEN THESE PROPOSED
METHODS FOR DETERMINING COVERAGE, A SERIES OF PEENING TESTS WAS CON-
DUCTED INVOLVING THE APPLICATION OF VARIOQUS TYPES AND SIZES OF SHOT
AND GRIT, ALL WORK WAS CARRIED OUT IN A SINGLE STATION ROTATING TABLE
PEENING MACHINE WHICH IS ITLLUSTRATED IN THé ACCOMPANYING PHOTOGRAPH,

(Fteure 1). THE MACHINE DATA i3 AS FOLLOWS:

WHEEL SPEED - 1750 R.P.M,

WHEEL DIAMETER - 17 1/2 1ncHES

WiEEL WIDTH - 2 1/2 incues

TARLE SPEED - ho R.P M,

50T CONTROL - AUTCHATIC TIMING WITH SHCT FLOWING

THROUGH VARICUZ ORIFICES,

-5_
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PErniNGg Maoy iNeg

USING A FiXED WHEEL SPEED OF 1750 R,P.M. anp A pEENING TiME OF 30

SECONDS, THE

DEGREES: OF SHOT FLOW WERE CONTROLLED BY ORITICES
oF 3/87, 1/2%, 5/8", anp 3/U" pramETER. THE VARIOUS PEEN!NG MEDIA USED
INCLUDED CUT WIRE SHOT CW 35 and CW 5, SAE%QEG‘ANS SAE«330 cHILLED
{RON 3HOT, SAL-17C CAST STEEL SHOT, ANMD G-50 GRIT. PEENING WAS CARRIED
OUT ON STANDARD ALMEN "A" 8TRIPS, ELECTROPOLISHED STANDARD  Aimen AT

STRIPS,; AND NORMALIZED HAE 1008 A" sTRIPS.  THE STR!

MOUNTED

ON A TADLE FIXTURE AS ILLUSTRATED. {FiGURE 2}
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Fi1XTURE FOR HOLDING TEST STriIFS
Figure 2

THE PROCEDURE USED 1IN PEENING WITH EACH TYPE OF SHOT AND FOR EACH ORIFICE

SI1ZE WAS AS FOLLOWS:

THE TEST STRIPS WERE FASTENED TO THE TABLE FIXTURE, THE CABINET
CLOSED, AND THE MACHINE STARTED. WHEN THE WHEEL REACHED FULL
SPEED, THE STRIPS WERE HLASTED FOR EXACTLY 30 SECONDS AFTER WHiCH
THEY wgéa REMOVED AND IDENTIFiEG. WIiTH EACH TYPE OF SHOT, COVERAGE
wAs vARIED BY Usineg THE 3/87, 1/2", 5/8" anp 3/E" oririces, wiTH
THE EXCEPTION OF THE CW 5% cur WIRE TEST WHERE A I ORIFICE WAS
ALSO USED., SHOT FLOW WAS MEASURED BY WEIGHING THE AMOUNT WHICH
FaQWEé THROUGH THE SPOUT FOR ONE MINUTE., ~ A SAMPLE FOR SCREEN
ANALYSIS WAS ALS0 OBTAINED FROM THE SPOUT AT THE SAME TIME. WiTH

A TABLE SPEED OF MO R.LP.M. 1T CAN BE ASSUMED THAT ALL THREE TEST

STRIPS WERE PEENED EQUALLY. THE STANDARD AuMEs "AT aTrip wWwAS USED
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FOR ARC HEIGHT MEASUREMENT, THE ELECTROPOLISHED "A" STRIP FOR COVERAGE
BY THE STRAUB AND SURFACE RERLICA METHODS, aND THE SAE 1008 sTriP
FOR DEPTH OF COLD WORK DUE TO PEENING ACCORDING TO THE VALENTINE

METHOD .

AFTER PEENING, THE.SAE 1008 sTRips WERE ANNEALED AT 1300 F ror 1/2 HOUR
FOR GRAIN COARSONING, CROSS sacfuouso, MOUNTED 1IN BAKELITE, AND EXAMINED.
PHOTOMACROGRAPHS AT 50 MAGNIFICATIONS WERE MADE OF EACH PEENED ELECTRO-
poLisHED. "A" STRIP FROM WHICH THE PERCENT COVERAGE WAS MEASURED'WITH

A PLANIMETER AS PRESCRIBED BY THE STRAUB COVERAGE METHOD. SURFACE

REPLICA iMPRESSIONS WERE ALSO MADE OF EACH OF THE POLISHED STRAUB STRIPS,

AS SEEN IN THE PHOTOMICROGRAPHS OF THE LOW CARBOM STRIPS IN THE APPENDIX,
THE DEPTH OF COLD WORK AS EVIDENCED BY GRAIN GROWTH BECOMES PROGRESSIVELY
GREATER WiTH INCREASING COVERAGE., HOWEVER, NO APPRECIABLE DEPTH INCREASE
WAS NOTED BEYOND [5% OR 80% covtRAeE. IT MUST BE REMEMBERED THAT THE
DEPTH OF GRAIN GROWTH DOES Nof NECESSARILY INDICATE THE TRUE DEPTH OF
COLD WORK., RATHER, 17T OUTLINES THAT AREA WHICH HAS BEEN CRITICALLY
STRESSED TO WITHIN A RANGE WHICH, UPON HEATING, WILL PRODUCE GRAIN GROWTH.
THEREFORE, 1T 1S REASONABLE TO Assumé THAT WHEN PEENING LOW CARBON STEEL,
THE COLD WORK EFFECT ACTUALLY EXTENDS TO A DEPTH GREATER THAN THAT
INDICATED BY GRAIN COARSENING. SIMILARLY, EXCESSIVLY COLD wonkéo OR
OVERPEERED METAL, AS SEEN IN FIGURE |3 OF THE Apésubax, SHOWS THE
PRESENCE OF FINE GRAINS AT THE SURFACE WITH UNDERLYING LARGE GRAINS.

IN THIS CASE THE DEGREE OF COLD WORK AT THE SURFACE HAS EXCEEDED THE

CRITICAL AMOUNT NECESSARY TO PRODUCE GRAIN COARSINING.



WHEN Aﬁﬁg?éARva USED A5 A MEANS OF DETERMINING PEENING COVERAGE, THE
VALENTINE LOW CARBON DUFLICATE METHOD COULD BE MISLEADING. WITH A

FEW EXCEPTIONS, THE PHOTOMICROGRAPHS OF THE VALENTINE STRIPS INDICATE
CONTINUOUS COLD WORKING OF THE SURFACE METAL, AND THAT COMPLETE COVERAGE
WAS P§€$EN?.‘ THE CORRESPONDING STRAUB PHOTOMACROGRAPHS 1N MANY CASES, |
stavsa,vsaow ONLY PARTIAL COVERAGE. THE NATURAL ASSUMPTION, BASED ON
VALENTINE'S METHOD, IS THAT THE COLD WORKED AREAS SURROUNDING THE SHOT
INDENTAT{ONS OVERLAP, GIVING THE IMPRESSION OF COMPLETE COVERAGE WHEN

IT DOES NOT ACTUALLY EX1ST. TO ILLUSTRATE THE COLD WORK EFFECT OF ONE
SHOT PARTICLE, A ROCKWELL "B" HARDNESS IMPRESSI ON WAS WMADE ON A LOW
CARBON ALMEN STRIP. THE STRIP WAS ANNEALED AT 1300 F ror 1/2 Hour AND
sac?fsmsm THROUGH THE INDENTATION., FROM THE ACCOMPANYING PHOTOMICROGRAPH,
{FiGURE 3) IT 1S SEEN THAT THE STRESSED AREA SURROUNDING THE IMPRESS!ON
IS VERY WIiDESPREAD AND WOULD OVERLAP WITH THAT OF ANOTHER |MPRESS]ON

i/32" orR MoRE Away.

O Couh Worg Errecr oF ; ] S5 ON
Fraure ¥

,()_.



AS PREVIOUSLY MENTIONED, VISUAL INSPECTION FOR COVERAGE (15 BY NEQES3ITY

S5 PRODUCTION

THE MOST GENERALLY USED METHOD FOR THE INSPECTION OF PLf:
PARTS. HOWEVER, FOR THE ESTABLISHMENT OF LIMITS AS WELL AS FOR QUALITY
CONTROL OF A PEENING JOB, MORE ACCURATE MEANSVFOR DETERMINING COVERAGE
ARE NECESSARY., THE TWO DIRECT METHODS AVAILABLE FOR TH!S PURPOSE ARE
THE StiAUB METHOD AND THE SURFACE REPLICA METHOD.®

EssENTIALLY THE STRAUB METHOD INVOLVES THE AcéuRATE MEASUREMENT OF
PERCENT CO;ERAGE ON A POLISHED ALMEN "A" STRIP FROM ITS MAGNIFIED IMAGE
ON THE S¢REEN OF A METALLURGICAL MICROSCOPE. THE IMAGE OF THE PEENED
STRIP AT‘SO MAGNIFICATION 1S TRACED AND MEASURED WI!TH A PLANIMETER.

FOR ACCURATE DETERMINATION OF COVERAGE THIS METQQD 1S THE ONLY ONE YET
DEVELOPED. [T HAS ITS LIMITATION, HOWEVER, BECAUSE OF THE FACT THAT
ITS APPLICATION iS CONFINED TO A TEST STRIP RATHER THAN TO THE ACTUAL
PEENED PART ITSELF. QUITE FREQUENTLY THE DESIGN OF A PART TO BE PEENED
MAY BE SUCH THAT A PEENED 3TRIP, HOWEVER CAREFULLY POSITIONED, WiLL NOT
REPRESENT THE PEENING CONDITIONS ON THE PART ITSELF. IT PROVIDES AN
EXCELLENT MEANS OF DETERM!N!MG THE EXACT PEENING CONDITIONS EXiSTENT

IN A MACHINE.

THE THIRD METHOD FOR DETERMINING COVERAGE (S THE SURFACE REPLICA METSDD.
AFTER A PART HAS BEEN SHOT PEENED, A TRANSPARENT REPLICA OF THE SURFACE
CAN BE READILY MADE AS OUTLINED IN THE FOLLOWING PROCEDURE,

A. SELECT THE AREA wﬁsﬁs*covERAQE s fO’BE'MEASUREQ.

B. APPLY THE SOLVENT.

C. APPLY THE TRANSPARENT FILM TO THE AREA WHERE THE SOLVENT HAS
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BEEN PLACED. PRES3 THE FILM TO THiS AREA WITH THUMB PRESSURE
FOR APFROXIMATELY ONE MINUTE.

D. QuicKLY PEEL THE FILM FROM THE SURFACE,

E. MOUNT THE FILM IN A HOLDER AND PROJECT iT ONTO SCREEN FOR

VIEWING.

IT HAS AN ADVANTAGE OF REPRODUCING THE CONDITION OF THE PEENED SURFACE
ON A FILM WHICH MAY BE PROJECTED ON A SCREEN FOR INSPECTION. THIS
REPLICA NEED NOT BE CONFINED TO THAT OF A FLAT SURFACE BUT IS ADAPTABLE
ALSO TO IRREGULAR CONTGUES. IN VIEWING ITS PROJEC%ION ON A SCREEN, AN
EXPERIENCED EYE CAN ESTIMATE WITH GéOD ACCURACY NOT ONLY THE PERCENT
COVERAGE, BUT THE MAGNIFIED CONDITION OF THE FEENMED SURFACE AS WELL.
THE METHOD HAS THE ADDED ADVANTAGES OF BEING FAST, FLEXIBLE, AND
FORTABLE THEREBY LENDING ITSELF TO EASY APPLICATION AT THE SITE OF

ANY PEEMING OPERATION,

TO Atp IR THE tNSPECTION FOR PEENING QUALITY OF BUICK CHASSIS COIL
SPRINGS, PHOTOGRAPHS OF SURFACE REPLICA FILMS OF VARIOUS DEGREELS OF

COVERAGE ARE USED AS STANDARDS. (FIGURE U)

-t



X 30 EXCELLENT

X 30 ~ NOT ACCEPTABLE

SURFACE REPLICA STANDARDS FOR BUICK COiL SPRING COVERAGE
»

FIGURE 4




SUMMARY

ALTHOUGH THE STRAUB AND SurrFAcE REPLICA METHODS D;FFER SOMEWHAT 1IN
THEIR AFPLICATION, TOGETHER THEY PROVIDE A MEANS BY WHICH COVERAGE

CAN BE ACCURATELY MEASURED AND EASILY CONTROLLED. THE STRAUB METHOD,
ALTHOUGH HIGHLY ACCURATE, IS TEME CONSUMING AND REQUIRES THE USE OF
SPECIAL METALLOGRAPHIC EQUIPMENT. THE SURFACE REPLICA METHOD, WHILE
ONE OF COMPARISON, 1S AN EXCELLENT MgANS OF CONTROL, ESPECIALLY WHEN
USED IN CONJUNCTION WITH COVERAGE STANDARDS. SETTING UP STANDARDS OF
REFERENCE SUCH AS FIGURE 4 HAS PROVED TO BE A SUCCéSSFUL AND PRACTICAL

METHOD OF CONTROLLING COVERAGE.

THE iDEAL CONDITION WOULD BE TO HAVE 100% COVERAGE. IN ALL CASES,
HOWEVER, THIS I8 NOT EASILY ACCOMPLISHED AND FOR SOME PARTS MAY NOT
BE ﬁecsssamv TO GAIN THE DESLRED IMPROVEMENT IN FATIGUE L!FE. FROM
Froure 22 of THE SAL SHOT PEENING MANUAL, WHICH IS A THEbRETICAL
CURVES OF EXPOSURE TIME VERSUS PERCENT COVERAGE, IT CAN BE SEEN THAT

100% COVERAGE 1S APPROACHED ONLY WITH CONSIDERABLE EXPENSE OF TiME.

WHEN SHOT FEENING ON A PRODUCTION BASIS IT IS OFTEN DIFFICULT TO
CONSISTENTLY MAINTAIN TRUE IOO%.COVERAGE. Tﬁahsroag, WHEN REFERRING

Te [007 COVERAGE IN A PEENING SPECIFICATION IT WILL PROBABLY BE ADVISABLE
TO PERMIT A SLIGHT VARIATION FROM IOOZ. IT 1S SUGGESTED THAT IN SPEAXING
OF 1007 COVERAGE, IT BE INTERPRETED THAT SOME PERCENTAGE OF THE AREA

CAN REMAIN UNPEENED. WHERE COVERAGE TOLERANCES ARE PERMITTED THE UN-

PEENED AREAS SHOULD NOT BE CONCENTRATED.



OCCASTONALLY. THE FATIGUE LIFE AND SERVICE REGUIBEMENTS OF A PART ARE

SUCH THAT 1T {5 POSSIBLE TO SET A MINIMUM VALUE FOR THE PERCENT COVERAGE

NEEDED.

IN GENERAL, HOWEVER, TO INSURE THE BEST PEENING RESULTS AND TO MINIMIZE
INSPECTION PROBLEMS, NEW PEENING EQUIPMENT, WHENEVER POSSIBLE, SHOULD

BE DESIGNED TO INSURE !00% COVERAGE.




APPENDIX



035" CuT WIRE

054" Cut WiRE

SAE 230 CHILLED
IRON

-

SAE 330-CHILLED

i RON

SAE 170 CasT
STEEL

G-50 GrIT

‘SHOT FLOW #/MlN.V 7.6 7.3 N3h.h

SHOT PeEeENiING DATA

3/8n '/2 " 5/8n 3/)‘_ n

SCREEN ANALYSIS

ARC HEFGHT 'Oll 017
(ALMEN GAGE) LR R i
SHOT FLoOW #/MlN. 6.6

38.8  81.0 - 943

.020 .0245 .039" - 1.2%

a0 <o .0331" - 93.0%
30.1 .0280" - §5.4%

% COVERAGE

0% 0787" 0.0%

ARC HEI1GHT

e %%
SHOT FLow #/MiN. -0 69" 63 5%
' : "7 paN - 26.9%

% COVERAGE 27.6  72.7 91.5 99.0 - 1w
ARC HEIGHT 011 0|5 . 019 .020 .028" - 16.9%

L] GN‘*“.

R S R LA R .0232" - 68. 27
SHOT FLow #/min.  T.i |6 3 32.5 55.5 .0197"- 12.8¢

PaN - 2.1%
% COVERAGE 45.5
ARC HE1GHT .016 @ .0394"-0.8%.
o~ 4L i O B eoneBl 0331 73.9%
SHoT FLow #/min. 6. 7 15.1 29. 9 51.4 .028o" ;20 5%
' PaN -
% COVERAGE 47,5 8.0 943 100.0
ARC HE1GHT .01} 017 .0185  .020  .0232"- |o 0%
Lo -l e B 0165 - 9%

PAN = |, 1%
% COVERAGE 3!.6’ 84.5 97.5
ARC HE1GHT 013 01l
SHOT Frow #/MIN. i;{‘)“;;7 &”‘(4g.§§§ 33.2

c 5.4 196.5/
% COVERAGE 55 Qz/;;

.0280"- 25.5¢
0117"= 73.7%

~ .0070"- 0.7%
PaN -.1%

Exposure TIME - 30 SECONDS
WHEEL SPEED - 1750 R.P.M,
TABLE SPEED - 4O R.P.M.



STRAUE METHOD FOR DETERMINING COVERAGEW

A.  POLISH THE STRips "A" (or "C") TO ©BTAIN A REFLECTING SURFACE
BY MEANS OF METALLURGICAL POLISHING CLOTHS OR EQUIVALENT.
(For THIS |Nvgsf'GATson A 1/2 INCH CIRCLE WAS ELECTROPOLISHED
‘ON METALLOGRAPHIC ELECTROPOLISHING EQUIPMENT.)

8. FASTEN TO TEST STRIP HOLQER.

c. EXPOSE THE POLISHED sORrAcz TO THE BLAST UNDER CONDITIONS IDEN-
TICAL TO THAT USED IN DETERMINING THE ARC HEIGHT OF ALMEN GAGE’
READING.

D. REMOVE. THE STRIP FROM THE HOLDER AND PLACE |T IN THE FI1ELD OF A

METALLURGICAL CAMERA,

E. USING A PIECE OF TRANSPARENT PAPER AS GROUND GLASS, AND WITH A
. MAGNIFICATION OF APPROXIMATELY 50 DIAMETERS, TRACE THE INDENTED
. [}
AREAS WITH A SHARP PENCIL. THE INDENTED AREAS CAN BE INDENTIFIED
BY THE CONTRAST OF THE POLISHED SURFACE AND THE INCLINED SURFACES
OF THE INDENTATIONS.
F. MEASURE WITH A PLANIMETER THE AREA OF ALL OF THE INDENTATIONS

ENCLOSED BY A CIRCLE OF KNOWN DIAMETER. THE RATIO OF THE INDENTED

AREA TO THE TOTAL AREA IS THE PERCENTAGE COVERAGE.

- * TakenN rrom SJAES SuoroPecusNe Manuat




VALENT INE 'S METHOD FOR DETERMINING THE EFFECT OF PEEWINGY®

WHEN PARTS 'i0 BE PEENED ARE OFf VARYING CROSS~SECTION OR CONTOUR, AS FOR
EXAMPLE A ROCKER ARM, IT 1S DIFFICULT TO STUDY THE PEENING INTENSITY

DISTRIBUTED OVER THE COMPLEX SURFACE.

AN INGEN$OYS METHOD OF DETERMINING THE EFFECT OF PEENING |N SUCH CASES
IS DESCRIBED IN DETAIL BY VALENTINE IN TRANS. A.S.M., VoL. 40, 1948,

Pace 420-43%4,

IN BRIEF, A DUPLICATE OF THE PIECE BEING STUDIED ‘CAN BE MADE FROM LOW
CARBON STEEL OF A SPECIFIED CARBON RANGE, SUBJECTED WHILE IN THE SOFT
CONDITION TO THE PROPOSED PEENING CYCLE AND THEN ANNEALED I& A DESCRIBED
MANNER TO PRODUCE A RECRYSTALLIZATION AND GRAIN GROWTH. THE PIECE MAY-
THEN BE CROSS~SECTI6NED IN ANY PLANE AND STUDIED UNDER THE MICROSCOPE.
THE EXTENT OF PEENING WILL BE SHOVN BY THE DEGREE OF GRAIN GROWTH IN

THE VARIOUS PARTS OF THE PIECE AND WILL BE IN PROPORTION W THE INTEN=-

SiTY OF THE PEENING BLAST TO WHICH THE AREA WAS SUBJECTED.

* Tagen sroMm THE S AE, SHOT PEENING MANUAL



AFTER A PART HAS BEEN SHOT PEENED, A ThANSPARENT REPLICA OF THE SURFACE

SuRFACE REPLICA METHOD

CAN BE READILY MADE,

METHOD

SELECT AREA WHERE COVERAGE 1S Té BE MEASURED.

APPLY SOLVENT,

APPLY THE TRANSPARENT FILM TO THE AREA WHERE THE SOLVENT
HAS BEEN PLACED. PRESS THE FILM TO TH!IS AREA WITH THUMB
PRESSURE FOR APPROXIMATELY ONE MINUTE.

PEEL FILM QUICKLY FROM THE SURFACE.

MOUNT FILM IN HOLDER AND PROJECT ONTO SCREEN FOR VIEWING.

O



CONTENTS OF THE FOLLOWING PAGES

CROSS SECTIONAL PHOTOMICROGRAPH OF SAE 1008 TEST
STRIP SHOWING THE DEPTH OF COLD WORK ACCORDING

TO THE VALENTINE METHOD.

PHOTOMACROGRAPH OF THE CORRESPONDING ELECTROPOL ISHED
AND PEENED ALMEN "A" TEST STRIP FOR COVERAGE DETER~

MINATION ACCORDING TO THE STRAUB METHOD.



.035 CuT WIRE SHOT

38.8% Coverace

Oririce Size --- 3/8 incues

ExFOosSURE TIME == 30 SECONDS
SHOT FLOW ------ 6.6 LBs./mMIN.
ARC HEIGHT -=-=- |].0 A-2

As PernED

Figure -5



".035 Cut WIRE SHOT

81.0% Coverag

; RIFICE S12E ~=— 1/2 tucw
ExPosurt TIME == 30 seECOND

SHOT FLOW =--=c 5.0 LBS./Min.
E1GHT =-=-= 7.0 A-2

3
i
i
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.035 Cut WIRE SHoOT

9k4.3¢ Coverage

ORIFICE S12E --- 5/8 1IncHES
EXPOSURE TIME == 30 SECONDS
SHOT FLOW ====-- 30.| LBS./MIN.
ARC HEIGHT ----- 20.0 A-2

Fiouee 7

AS PecNED




2035 Cut Wire Swor

ggtg'CovtnAét

ORIFICE SIZE ==a
EXPOSURE TIME =
SHOT FLOW weccaw
ARC HEIONT «uces

3/4 1ncnes
30 scconos
51.1 Les./min.
2~ .0 A-z

As PcENED




.05% CuT WIRE SHoT

—~ 27.6% CoveraGE
y ,
ORiFicE S12E ---- 3/8 1ucurs
ExPOSURE TIME ~--- 30 SECONDS
SHOT FLOW ----=-- 5.2 iBs./mIn,
ARC HE1GHT ------ 0.0 A-2
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