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[ABSTRACT] The effect of shot peening on the surface integrity and fatigue properties of aluminum-clad 7B04—-T7451
aluminum alloy was studied, and the effect of the aluminum-clad layer on the shot peening effect was clarified. Vickers
hardness tester, in-situ nanometer testing system, laser confocal microscope, X-ray diffractometer were used to analyze
the changes of microhardness, surface profile, surface roughness and residual stress of the samples after shot peening.
The fatigue life of shot peening specimens was tested by fatigue testing machine and the characteristics of fatigue fracture
were analyzed by scanning electron microscope. The results show that the hardness of the surface layer of the shot peened
aluminum-clad 7B04—T7451 sample increases gradually from the surface to the interior until the hardness of the base
material, and the surface hardness is slightly higher than that of the original sample; The larger the size, the larger the
surface roughness is; The residual compressive stress layer with a depth of about 150 pm is introduced by shot peening, but

its residual compressive stress value and stress peak value are both small. The fatigue properties of the shot peening clad

* BEWE : 1078 24004 RI” W H ( XLYC1902084 ),

94 Wiz MG EEA - 202445 678 55 1110]



PN
RESEARCH HI:%ICEI

7B04—-T7451 aluminum alloy did not improve. Due to the significant increase in surface roughness and plastic deformation,

the fatigue crack source was initiated faster on the surface of the aluminum-clad layer, and the fatigue life decreased.
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DOI: 10.16080/).issn1671-833x.2024.11.094

R 4 IR ELAT o RIS BEAE AL ZS LR Tolk B
T Z B s ARG S Abs SR T 5 e 2 1 i Jg okt
PERE S IR ), H R R M Rl )2 (— e e
Mok AA M, Al-Zn-Mg—Cu REEE 4 MBS 4,
LA s e R K BRI PERE 2 T R
MLAIZE HE BEMT 52 B2 B2k SR gty oF B BC s
oL X RAILEE G Z R B9 57 P T PR N o] S A 4
HH R SR A R DRI 3 T TR AR R A S R 1k
PERE )20 o 2R T AL R bR AR R B i A g O
PERBEA S0 T 205 ik 2 — , 3 e B A 1 ) 2 T 6 2
PERERHE B U o PERE . i WAL AL B, £ R
JZBIA T BRA RN Rk 2, X 55 240 A Je ) Je
HBEA WA IE G AR, b R B R AR RN 1S4
FPER FEERE TN, R, mEALTR b AR P R T
U o A8 A2 T 305 ol 2 TADHEDRE B2 388 o, L & R AR TP
JIJZ R84 AL R A S e A5 , W 5 kR =
HAIVER P Xt mOLER L T 2304 A RHERE
HISEI, BIFSE N BT 8 T IR A R G 5E , & BRI AU
fHIG TA8S Fa G A iR e % 57 R i & AR WAL Y 7.3 1%,
PSR T 18%" e A T 2250 F mE LRIk
WEERE T 7055 854 A g o5 HERE (IR AR BEALR
JE B AL P o R i R AL SR 1Y, Wang 45 U F
FER I, WEILSIE 5 | A BRIz 55 24200 e
BRI JR | 3 J P Ak B B i AL R TR b BRI 55 75
RS, P SR & B, WEILER AL AR E IR AT
JE N F1 357 2 i iR o7 Bk ) E &R (H T ke 11
BN T L N D B R 5 5 R AR I T R, DT RRAR
X 57 F5 i OB TR o ARk far ) B9 A Ak S 3%
WAL TR ZLEC i, DT 2 A2 A A 0 55 T 5, IS AL 3R
P4 B TG R0 AN R 7 B4R SRR A% 55 F5-4
FLRE 7 Hl/IN , S 40 P -A 3300 8 B e R0 57 75 i bl
e U mg UsR A BEAT R 55 BT R, IR AL
PIRHR BN BRI e oy A 1

B2 A SRR 2 T A T Z W B
& T I ALSR AR R RO B i e /DA R o i . AR SC
ISR TB04-T7451 588 bt Jpiksa b kL, A o2 it
AL AR E R A A B SR ARVE I, 43 M AL A X 2
SERENE 9% S VERE AR, R T A0 2 X AL A AR

SR, o BN R AR A B A R E AP 05 il i S R
BeAil

1 WEHERAE
1.1 R

T 50 1k F 28 1R 7 45 )2 TB04-T7451 85 A 4 Wikt ,
2 o ER 1 R . B AL RS , 280 i 2k b 3 LA
I8 BRI 1) 7 1 BE NPT 7 6 kPR BE T BRI R
AR [ A B e R B AT A, AR AR
1.5%~3%. MRHEZE T 122 ERE SR 2 IR,
1.2 WBEHSELIRLE

WALTRAL AL PR A THUOIL T . BAL N
B HL, ASH110, ASH280 ¥ Ffi 7 5 | i iF &7 HRC55~62,
SR FAB R T132 R )3 ( Almen Test ) 722 86 2 10 WE AL
BE o WA I 5 4 AR R 2 (8] £ BE 4351 R 45°.60° FlI
90°, M ALY 7 35 %k 100%., WEALBRAL T 2 S50 #
3 7N, Hirfr SPO AR WAL 45K, SPa AL AR )2
TB04—T7451 34 4i8FE
1.3 REZEMEIK

O ZH 2138 1 ZEISS-Primotech 4 AH i 4 E4 100

R1 TB04-T7451 BESUFER D (RESH)
Table 1 Chemical composition of 7B04—-T7451 aluminum alloy

(mass fraction) %
Zn Cu Cr Si Ti
5.00~6.50 1.40~2.00 0.10~0.25 0.1 0.05
Mg Mn Fe Ni Al
1.80~2.80 0.20~0.60 0.05~0.25 0.1 R

&2 TBSA TB04-T7451 SR A S IRMHIER S 1ERE
Table 2 Mechanical properties at room temperature of
aluminum-clad 7B04-T7451 alloy sheet

28 {H
J IR 2 R, /MPa 395.1
HUHisEER, /MPa 468.1
6% 13.30
WGl Y 30.00
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Table 3 Surface shot peening process parameters of aluminum-clad
7B04-T7451 alloy sheet
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WAL SHIL WEALTR EE/mmA | BURLAE (°)
SPO = = =
SP1 ASH110 0.083 45
SP2 ASHI10 0.193 60
SP3 ASH280 0.302 45
SP4 ASH280 0.444 60
SP5 ASH280 0.504 90
SPa ASH280 0.302 90

Y R —— 20+0.05 e
j 5.000.02
e

230
1 EFRE AR (mm )

Fig.1 Specimen size for fatigue test (mm)
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Fig.2 Microstructure of aluminum-clad 7B04—-T7451 alloy sheet
after shot peening
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Fig.3 Surface hardness distribution of aluminum-clad 7B04-T7451

specimens without shot peening and strengthened with shot peening
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Fig.4 Surface roughness of aluminum-clad 7B04-T7451 specimens

without shot peening and strengthened with shot peening
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Fig.7 Fatigue life of shot peening strengthened specimens
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Fig.8 Fatigue fracture morphology of aluminum-clad 7B04-T7451 alloy specimens
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