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Analysis of Mixed Failure Mode of Mechanical Clinched Joint’ s Mechanical Property

YU Tongxin HE Xiaocong GAO Aifeng ZHANG Yue
(Faculty of Mechanical and Electrical Engineering, Kunming University of Science and Technology , Kunming  650500)

Abstract This paper is focus on mixed failure mode which is one of failure modes in clinch joint. At present,
there is no clear definition of mixed failure mode in any published paper.This paper offers the conception of mixed fail-
ure mode and analyzed the situation which mixed failure mode would happen.Mixed failure mode often appears in the
situation that the sheets with good mechanical properties, great material flow and prefect parameter of clinched joint
section.Load-bearing capacity and buffering capacity of 1420 and TA1 hybrid clinched joint’ s three different failure
modes could be compared directly from force-displacement curves and energy absorption.The result showed that mixed

failure mode had excellent performance because it showed characteristics both from neck fracture and button separation

mode.
Key words Clinched joint,Mixed failure mode, Force-displacement curves, Energy absorption
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Fig.1 Schematic drawing of mechanical clinching process
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Fig.2 Neck fracture mode of mechanical clinched joint
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Fig.3  Button separation mode of mechanical clinched joint
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Fig. 4 Mixed failure mode of mechanical clinched joint
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Tab.1 Mechanical properties parameters of material

. WP, RIRGRE,  PERE, KR/
GPa MPa MPa %
SPCC 156.2 251.8 308.7 45.5
BEREH 191 337.8 365.6 32.7
1420 69 294.9 364.6 14.2
TAIl 98.5 396.8 402.5 33
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Fig.5 Schematic diagram of clinched joint section
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Fig.6 Force-displacement curves and energy absorption of
three failure modes

I 6 (a) AT, b R S50 U 28 2 A = 1) e K
IR /N, J 1 348.9 N %FT FARIE 2k 2% 518
BB, EARPLB AR S KR 1 ¥IE A 4 604.8 N,
TRERBCN 4 638.5 N, 1E A S ZHTRES KRR E
B st B AR A w2 TP B AR R, Bk 2 3 ey (R A
AL T AN R AL 78 A-B Z IR i 2k 250
B TIRA A, MAE B S 25, P g b gk fr 2 B4k
TR TR A RCT RN TP, HARKN
RN

SYFTRIAL T AR SRS, B AR R B SUK
R W SR A Z B - BT VI AT, i T B R T
B 1 Y5 4 ol s 1 Y = B Y A o E2 O = R
K, G R 2 R 5 O 7 AL TR ER AR i
NIz e = A1 BB Nl e € B A
E- Wb S N AN E ISR

X B ARPL GO, FE A AT N B2
IR AR T |y S50 1) B J8 1 98 kA T 4 4 TR B 5, I
KRB R B R R A B R A—B s 22 8] 2 1 T -
BYYI AT AR SE , A R ED 2250 BN B R AR R 4,
N A R B g Ak S BT R AR B e A
HRMIAPEASIE 0] DI Z B @ 21 s B A 2 J5 R B A
PR PR AS T 45 TR, 323k FE AR JE AR R BE 7, RIS
MLk Bk TR, 38N R ED 8%

Xt TR AR, B e qE B S S0 e A M 8O

TR T2 http : //www.yhclgy.com 2016 4F %53 4



7N (= 2252 I N O 1 P 8 W P 1 9307 N AL
g3 AR T 2 R B AR 38 B0 4 AT 0 ; A-B AN
Z AR R © G AETE R R S A o i ot A% h 8% e Al
SAPEAS LA/ | T R R 32 28wy BH 08/ 5 2 2 1 )
FEALE ;Y R BN G R B b th e, B R 2k, k38
MR B S5 SR8, (R Y B 25 # R 2R 3, AT T R 3
—E P - YISk KRR

AR 3 i SRR 2 I il et W SO T R 500 A 254
M RE Bt /Nl 0.744 1 T, PR R R 9.23
VRGN 10.25 1, U6 HA TR A 2% 8 A hir i 2
R KRR RE T A Y (EIR A R AN % whhiE e 1
it

TRA 38R 1) 7R 2 BE 7 R R 2 IR (E X Sy e
K FEE R R v e EL T 205 W 24 AR 2 35 )
SRR R RE SRR A AR
4 it

(D IRE RBIEA F PR R ROE 2 8] 1 2R 8%
TE X, B B[S R B A7 AR 2 80™ A 3 RO e Y8 AR
G 87 = W e o 17 N i I o T A
IR 1R 0 3 7 54 L3 A FE B i R AR 7
JIt 5 b Al S T TR B R AR b AR S 4 TR T 2 H A
AR BN S AELERR A R Al i

(2) TR RABCH HBAE AR R ) 2F b e i
RN S0, BTIE R 23k S 80BT, BT i 4
i o, MBI ¢ 30K, AR SR 24R A R 30E
Gy BUAE R o AR RCR Sk b, EARBEIR &
BT e A A R R o AR/ IN | T B PR B o R X
K,

(3) Ha 2 far—107 B i1 £ A1 B 12 W By T o]

FA BT 2 http : //www.yhclgy.com 2016 4F 2E 3 8

TRA J R K ZR BE 1 RN R s R (B X e R 1Y, 4331
4 638.5 N 1 10.25 J, RAFE T 78 EI4 K AR R
HR G R AR — AR P R R AR
IR S I 2R AR

52 0k
[1] AL s S HE AR L BEE (1] SRR,
2010(3) :2-5.

[2] HE XIAOCONG,ZHAO LUN, YANG HUIYAN.Investi-
gations of strength and energy absorption of clinched joints[ J].
Computational Materials Science,2014,94.58-65.

[3] HE XIAOCONG,ZHANG YUE, XING BAOYING. Me-
chanical properties of extensible die clinched joints in titanium
sheet materials[ J |.Materials and Design,2015,71:26-35.

[4] LAMBIASE F, DI ILIO A.An experimental study on
clinched joints realized with different dies[ J]. Thin-Walled Struc-
tures,2014,85.71-80.

[5] LAMBIASE F,DI ILIO A.Finite element analysis of ma-
terial flow in mechanical clinching with extensible dies[ J ].Journal
of Materials Engineering and Performance,2013,22(6) ;1629 -
1636.

[6] LEE CHAN-JOO, KIM JAE-YOUNG. Design of me-
chanical clinching tools for joining of aluminium alloy sheets[J].
Materials and Design,2010,31(4) ;1854-1861.

[7] HEst W, T DY 40 A 4 IR Fp oA 5 R AR b &
EDEEREWIST[ )] AN T T2, 2014,43(7) :34-38.

(8] Mk, e, Ji 2%, M5 B4 Sk B 87 53 5 (9 FR T
BT ] HUBR AR}, 2013,37(9) 1 74-78.

[9] XU, e, R O3, A RHE Mxt IR ED K H A2 &
L PEREMISZIR [ ] AN T 25,2014, 11 :162-165.

[ 10] FERFEE, X A7 B0 T AE Ab A P X T80T 42 3k g 2
PERESEIRIRIBESE ]I E0R 2011, 11:52-56.



	2016年第3期大样

