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Effect of Shot Peening Coverage on Crack Growth Rate of 7BS0-T7751 Aluminium Alloy
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[ABSTRACT]

integrity of the material such as surface roughness, microhardness and residual stress. In this paper, two different shot

Shot peening affects the fatigue crack growth performance of the material by changing the surface

peening coverage rates (100% and 300%) were used to strengthen the surface of 7B50-T7751 aluminium alloy, and the
surface integrity of the strengthened specimens was characterized by roughness tester, scanning electron microscope (SEM)
and X-ray diffraction (XRD). Fatigue crack growth tests were carried out on shot peened specimens and fatigue fractures
were analysed to investigate the effect of different shot peening coverage rates on the rate of fatigue crack growth. The test
results show that shot peening reduces the crack growth rate of the specimen and increases the fatigue crack growth life of
the specimen. In the range of 100%-300% shot peening coverage, fatigue specimens with 300% coverage showed relatively
good fatigue crack growth performance, mainly due to the shot peening introducing a beneficial layer of compressive
residual stress in the surface layer of the specimen and increasing the hardness of the surface layer of the specimen.
Keywords: Shot peening coverage; 7B50-T7751 aluminium alloy; Surface integrity; Fatigue crack growth; Fatigue fractures
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Table 1 Chemical composition of 7B50-T7751 aluminum alloy
( mass fraction ) %
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Fig.1 Geometric dimensions of fatigue crack growth specimen (mm)
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Fig.2 Surface morphology of untreated and shot peened specimens
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Fig.3 Surface roughness of unpeened and shot peened specimens
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Fig.5 Variation of microhardness along depth direction of untreated
and shot peened specimens

e

D
S O
T

| | | |
N = = |
i (=) i S W
S S o S o
T

Residual stress/MPa

—=— Untreated

-300F "
—o— 100%MEALAL 75 %

=3507 —a—300%IBE AL 76 3%

~400 -

0 50 100 150 200
Depth from surface/um

Blo RABMBASEXETRETEKRMANEN
Fig.6 Variation of residual stress along the depth direction of
untreated and shot peened specimens

00, Untreated

o 100%0M5AL7H 1 %
251 A 300%MEALE R

Crack length a/mm
>

> -lcﬂ'."

0 510 15 20 25 30
Number of cycle N/x10*
B 7 RAOERMBHAERERES R REG
Fig.7 Fatigue crack growth life of untreated and shot
peened specimens

- TTHE R 19 97 480 e A U 4% 55 MK
k1 26 mm I, A A BRI 55 LY F5 Ao 227235
JEVR ; W 35 5N 100% 5% 75 RE R R i 5 fi
252301 JEIUR ; WEALE 35 R R 300% 3% 57 FE a4
TR 279484 JAIWK o FHER T A AL BREAFE , W IUHE 35 %0
100% 1 300% 7 57 1R FE 1 9% 57 S 40 e Ay o0 il $2
T 1% F123%. WEHILEE 355 300% A 8y e

2023465566 % 552010] - Bt BIEHEA 97



,—‘i. N »
mﬁlﬁx RESEARCH

FFhi e e, F R TR RGP B, miALE 55
BN 300% TAAE Y 5 4 58 A% 1 5 K AR HES R
S0 i S A ffobL A Ak B B
32 ROy REXR

L4504 e A U MRH DR 57 51 71 5 AME SR B
Nz e, SRy RIKSIHENSEARE,
T 75 B iR AK SR B0R i sk I A B i ACTOD
T B IR A, AT 5 R R HUR 2 (B fF 17—
MIEFR . BATTE TRE ARSI 32 0 A2 Paris A28,
R

da/dN=C (AK)" (1)
Kb, a MRGARE ; N APER R CFlm ikl G

W 8 iR, R EI LT R A s, lgda/
lgdN-1gAK FF G R, WAL, LY R, &
AR S BN B A R R AP 5, &
I WS LR b Ak B )9 57 LB AR I SR A R
A A TR A PR, U HO R WAL 35 %0 300% 113t
Fo X FEZE M TAE RS R, 9% 55 F a0, i
LR A AL BRAE AR 2 5 AR HE 45 5% 43 N7 1 A K
FERL , Zad i ALSRALAN B , — T AE M BLERZSIA
FRAEFR A ST, F 46 5% A5 I I HETH T 3853 Ak Ar , B AR
TREY RARIRS) 1. TN, BB FEAR T
P By 2 TEREDRS B2, 380 A KRR B2 K, 25 S 3y b R
Jer AR I BE R, DRV ) 2 TR RELRS 5 23 AT
FIREY R . 5 — 7 T, AL BAE M R R 2 7 A
BRI IREARIE bR 2 SR N 7= A R L 4, 5
2SO N R I RS LAY T E s WA Y Ve 107 AN
P A, AR B IR — AT OC R AT, SRR DN, BB
SRR AR AC, A R 57 ST TR BT OR . S A, kL
/N, S E A LB, Y98 55 24 80H I i B 2 TH AR
PATE Z 8 &, DA 25 B AR L ) 9% 57 L0 R TR
Bifi 45 480K BE BN, 5N R 46 5% 2k L ) 328 ik B
TR, M AL AL B A T A Ak B R i B 2 B o R 4
T —3%, B2 AT R B S AN RE AR 32 9% 57 2 Ao
[l
33 SO

T H AN, 5 55 W 1R SRR AR R ) B
o B9 A AN PR RN ALAL FRUEESE 57 7 1T SEM
o HE 9 (a)F1(c) %, FESETIE 55 LI B EL
RS J gy ), R 9 55 W 1 2 80 “TRIADIR ™ 6,
Ii) Fsf 7 0 a1 S5t 1 o A R A A BB AR et AL Ak B R
A Z A 557 L aIE (ki ). B9 (b) F1(d) 53
AREL9 (a) F1(c) By RFRECRIEL K9 (b) BonAkik
PR SE T 05 IR A AE R PR G B A 280 . X J& i

98 Wiz MG A - 202345 665 52010

TR AL RN ™A 1 VR 2 B/NRE, /INRBUAN BT AR
Ko, R fife /N THT T 2% 32 4 B0 7 6 A R ) A
BB T #i 3. K9 (d) R g BOLLBS 78
PRI R AT LAWESE 2 B 20— JZ BRI DX [
WLEEE T it 2115 B A 2R , 55 R AR BRICAR AR LE , BEAL

1031

= Untreated A
= o 100% WAL 53
o A 300%0M5 AL 75 56
k)
=y
£ 1
E107F
| 1
- ! |
— | ‘
3 | |
S I f I
o 1 1
~— |
R L.
10—5/ 1 1 1 T 1 1 1 [
, 6 8 10 12 14-16 18202224
’ AK/ (MPa - m'2) <
e
| __ 16 = Untreated 1
Ty 14T o 100%BEIL# :
2 of & 3009 AL % e
I o B an® ‘l.‘
28 =t
= 6 . “AAA ;
L °
i é ..ll::A. |
Y - o A I
=4 S |
I : - L ° °a I
| |
E ot |
I _8 ..AA I
122 AA 1
| 1 |
! 6 8 l
| |
| |

8 RAMEFIBEHAMBINFE R RIEE

Fig.8 Crack growth rate of untreated and shot peened specimens
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