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Analysis on Riveting Crack of Large Thin-Wall Casting Part

Zhu Kai' Xu Xinjie' Yang Qun’ He Jun' Lin Wengin'
(1 Chengdu Aircraft Industrial ( Group) Co., AVIC, Chengdu 610091)
(2 Sichuan Chengfei Integration Technology Co. ,LTD, Chengdu 610091)

Abstract A large thin-wall casting part for aeroplane cracked many times when it was riveted with the skin and
resulted in serious security risk. The cause of the riveting crack was analyzed synthetically by macro and micro obser-
vation of fracture surface, metallographic microstructure analysis and other relative tests. The result shows that the in-
sufficient modification, the low plasticity which reduces the ability of bearing concussion when riveting of this casting
part are the main causes of cracking. Meanwhile, the pressure produced after the assembling is also the important
cause of riveting crack.
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Fig.2  Appearance of fracture morphology
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Fig.3 High-resolution appearance of quasi-cleavage fracture
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Tab.1 Chemical composition near the crack region

JLE MR R/ % BARER %
Si 6.65 6.50 ~7.50
Mg 0.64 0.45 ~0.75
Fe 0.10 <0.20
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Tab.2 Test results of mechanical property of the part

BRERR AL o,/MPa 85/ %
Lt 305 0.6
TR A0 X 35 297 0.53
ZLEO I X 3 299 0.4
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Fig.5 Metallographic microstructure of the fracture surface

1.7 K58
TEFA F IR BOE 5 R9IRE TSI n)

FITFR A SRS AT B 4 mm B BIETAF
HROREALH 4.05 mm, FFEE &N, TOH] R A2 IK
2 S5 R
2.1 HREESH

FHAMETZE  http.//www. yhelgy. com 2013 45 45 4 3



TH o 0T SLSOR W BEAT Y OW A B Rl R i
FAENET AL R K I VE T By i 4k 8, e
MG EA —Sk, B3 B & A 124 ik
Ja& [RIBE R AL

PRI A5 SR UL S BOT RN ) AR EET
2 QI SUAA NP3 E2 3 NN RG 5 v VAN 2 5 T
TR TARAENE, JL-F- 387 580 | vhili b 25 AL, 2
ST v N VR R 7 A RS0 E A

LR R ZLI4A | 2278 A B A4k B 2
T6 AR, 4 AH 2 21 5 25 1 W) & ik 5 A0 Oy 3 b ik
ZL114A T REA B T8 Mt Al RSN/ EH T L 45
Yy R W 24 B0 R O B TR R B0, s S
HRLS JICak, 24ary et 72 v, 23 U RO e ok iy 3
A A VR | (L FE 368 38 RUST 2 /0N 1 e el JBORE s,  E
YRS TR 0 R SR A /N B 3 R ORI
FEAR T 3RS e B REAR A BRIE 761 1H 1 A2
FAER BRIV Ak R, & A= W 24 18 s 0, ) T 7R

wEy,
2(1 =) R
Aoy, MR R H RS, v IO L, R N
REMURL A4, FTOL, R B /)N it FE T 284 B 75 28 1) 7
FIREI, BRI Ty e A= W 4 TR ok DBy 24 T ] 7 52
R AR, B AE A 323 A

TR A R K ST I RTECIR A 7247,
ESI YA R i TN AL E S 21 (AN SN
()L R REAORL T D 22 DRk, 3R R R ZH U 2
PE T 2R S I 0 vh e PERE . RIS,
LRG0 2 R X R 2 e T
AKX, ERAPH R T ARG S5 K
HEF  FHE RS, F TRIEDGA S| T 22K, 7Fi
AR W Z AR 2P A —E N N T, T4
5% BEAERR T JC 45 AR, A4S 10 125 5 tH B )
SErR XS, S INAE BE X B 22 AT R

25 Loy, FEOZE IR T 2400 E R —
TEMEET AR Y BAMER R ; R F A G

TN
ST

P \ g
1 g Ry
a3

(a) 0.01%

FHIMEITZ,  http://www. yhelgy. com 2013 4F %5 4 3

B JB N FE R 2R
2.2 IZHHEWIERE

ZAV14A 1 3 i ek P 25 5% 52 1 3 Uik B8 R £ T B
[ sE M A, B T AR ORI A2, AR
JE A B REAH R AL A BB e HEE . 2R
LU AR B AN | S IR AN JE ORI BRI UL, 45 TR 2
BB TR AR O R R SR

EEMEE T ERBRNT .

(1) I A ZL114A A 458 K [ ok

(2) THEHE AL ZRUE T A SBBERE , FF I

(3) 4REETHIR A AIBe3 Hlal&4r, IEHi$k;

(4) FHE ZHE IR EE SEHIA A1Sr10(0. 01% ~
0.03% ) i) & & T AR BTAb B, B 2 58 054k ;

(5) TEA G _EImA4IEF], AR 20 min;

(6) FHl 2= M RS, A S & S be, KRB
AR 9 ~11 min, B 1E 2 ~6 min;

(7) Bl

H TP (4) ~ (6) BN -4ifb 450k, e T
B AR Ak R o AR I Al Ak A LB, o AR
JE AT A 2 AR SOk s [0 79 T 6 M AR SRR
2.2.1 TERFMANE

ZEEMRT AISr10(0.01% ~0.03% ) Fhla]&
SRR, i SCER 6 ] 0 3k, SR AR BAR Ak G 4 i
AR TR A 2 AT REMEAR /N, — M T TR 5 R A AR
FRTR) R, PRI A BT AISr10 725 3 50 945 i D AEG , A5 ]
BT B A R AN T 47

SEEURAS T ) ZL114A &4, 4 R 1 & &k
0.01% .0.03% .0.05% 0. 07% 1 AlSr10 &) & 4
YERAR TR, FEAR A B T2 S8 AT I ik De 7, i
PGB AL (L 6) AN )& 1722 ) o) 3 S A 1Y
BALSCRAA 25 A K, 0. 019% 2 T Al 5 ik AR 52 4
IR, FEA TS AR, 0. 03% 0. 05% & 0. 07% w5 &
I S R A I T S L, Y S AR R
R o B, X2 E A B AR )
Xof e f e P s AR A SE AN A B

S - -

B0

(b) 0.03%

— 107 —



(¢) 0.05% (d) 0.07%
Bl6 A& AR O A3 A k412

Fig. 6 Eutectic silicon of different content modification reagent
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Fig.7 Eutectic silicon of different holding time
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Tab.3 Test results of mechanical property of

the part after technique revising
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Fig.8 Fracture appearance of tensile

specimen after technique revising
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Fig.9 Microstructure of the part after technique revising
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