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Static Properties of Self-Piercing Riveted Joints in Similar or

Dissimilar Sheets About Aluminum-Lithium Alloy

ZHANG Xianlian HE Xiaocong CHENG Qiang LU Yi
(Faculty of Mechanical and Electrical Engineering, Kunming University of Science and Technology, Kunming 650500)

Abstract 1420 aluminum-lithium alloy sheets (AL1420) with itself, H62 copper alloy sheets (H62), Q215 gal-
vanized steel sheets (Q215) and TAl industrial pure titanium sheets (TA1) were applied to fabricated different types of
single-lap self-piercing riveted joints. The static failure loads and energy absorption properties of the joints were ana-
lyzed using the static tests, and the macroscopic failure mechanisms were discussed and inferred based on the failure
modes of the joints. The results show that; TA1-ALI420 joints have the highest static failure loads, and Q215-AL1420
joints possess the optimum energy absorption properties; except for TA1-AL1420 joints, the laws of the failure displace-
ments are consistent to those of the energy absorption values for the other type joints. When the gap of the yield
strengths between the upper and lower sheets was small, the failure modes of the joints were the lower sheets separated

with the rivet; when it was large, the joints mainly failed due to the sheets with lower yield strength fractured.
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Tab.1 Mechanical properties of sheet materials
B PR s e Wi i JUREES
/GPa /MPa /MPa /%
AL1420 69 364.6 294.9 14.2
H62 110 424.5 340.3 30
Q215 191 365.6 337.8 32.7
TA1 98.5 402.5 396.8 33
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Fig.1 Cross-section model of the SPR joints
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Fig.2 Load-displacement curves of static tests

X TR IR 45 F KPR GB/T 4883—2008 % FH & 41
A7 ( Grubbs ) ke Bk B B HE(E . ZoA0 50, BT A fi ok
AR KA v T B B, R A A8 T e s A A e
HAQ R INEE 7 A EE (TA 2k B5E 3 FIEE 4 4>
Bt DA S AT 353k 1955 3 B8 34 Sy B R, 0k
M .

DL A O8O T S S8 2 Ay 340 1 R R it IR
WCHE IR 3, Al L, AA 3223k B O gk g
6.02 kN, B AIKT TA 23k AR 8 & FHA S 4
ek s LR W R 16. 8 T, TA 23k 10 2 k4%
i 6. 434 kN, J& 7 4453 v iy s (HL, FLRE R K
R 17.5 TA0KRT QA $23k 51 AT $23k s R Rk 2k
far 4 4.818 kN, B AR FH Ak M AT #23k 19



RE R B I, 1A 12,3 T, %FF HA AH, QA
Fe AQ $23 , HoF e A A 22 AN K, 40 1 5304
5.229 .5.386 Fi15.448 kN; {H#LRE =W UIHE T 7, QA
2% (21.6 1) Hmem, AH 4225k (16.8 J) IRZ, AQ #3%
(15.3 DFEE T HA 423k (15. 1 ]), QA 4L 1 AL
THARESL,

RN
R UAET

3 e Sk A RO AR B RE RN
Fig.3 Static failure loads and energy

absorptions of different joints
>

(e) AQ

AR 2 RN R TA HE3Ah AR A 2R 4k
AR 2 B 1 RN 5 B WM 1) s IR R
T2 TRy W SO I st 37 28 A7 5 SR RS 1 5
Wi, TA Bk afifr LA Sakah T HARSNI R 4 3
123k B8 R RSO R /N B 4 i e 3k 2 o W 7B M
WIS, 2856 LA L4y BT m] (4 TR S B s oR e URH
Nk Z5 F TR AT RN SRR S A A S R IR T
T LT T A i B A 25 B R Sk LA AR
FEBARMUE A T AR 4 3k 25 6 MR e I B A0 1 LU HAE
Sk AR B Sk TR b R AR R 2 AR X A
B4k (40 HA AH QA Jz AQ #3%) , IR R 2P H —
FE MR s HOl AA B2k m] DUHE BT, AsobE 9 4 Jie 14
XK REAEAE — 2 52
2.2 KHER

SR R W 4, Bk YE, BE TA
AT #3650, HoAy 5 A3k AR A TS
BUET 43 B 3 SR F AR PE BB 9 22 1 DL K #8407 X i)
A% S A3k R AP e — B I 2 5

(f) TA

K4 S HCR R

Fig. 4 Failure modes of different joints
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