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Dynamic mechanical performance and pre—deformation
behavior of JDA1b alloy
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Abstract: Aluminum alloys have been widely used in the ship industry for their low density, high specific
strength and specific stiffness. However, compared with steel, the strength of aluminum alloy is low. To im-
prove its strength, JDA1b aluminum alloy, which is often used in die casting and outfitting parts of ships, was
taken as the research object. Pre—strain tensile, pre-bend tests and dynamic tensile tests were carried out to
investigate the effects of pre—strain and pre—bend on the mechanical performance of JDA 1b alloy, and the ef-
fects of strain rate on the flow behaviors of the alloy were also investigated. The results show that increasing
the strain rate can increase the flow stress and tensile strength of the material; the yield stress and tensile
strength of this material increase with the increase of pre—strain, and the elongation decreases, and that the
increase of pre—bend is favorable to improve the bending yield load, bending stiffness and damage displace-
ment of the material. A new dynamic constitutive model considering ultimate stress and critical strain was
proposed, which allows the flow stress to be predicted more precisely at various strain rates over a wide range
of 1~800/s, and the fitting goodness—of—fit value reached 0.999. This study provides methods to improve the
strength of aluminum alloys, and the proposed constitutive model is conducive to the improvement of the ac-

curacy of the simulation of mechanical performance of parts.

Wk H 49 : 2024-05-28
4T H . FEEE ARV H (2021YFB3701000) ; F 5 [ ARk # R4 % 015 H (51878407)
EZ IS . £FHM(1993-) 5 0 w25 W (1972-) , B 8002, 144 S0

ZEPUF-(1965-) , 53, B0, AR 0, 38 THAE S, E-mail: lisp@sjtu.edu.en.



1722 WA 712 28 111

Key words: aluminum alloy; pre—strain; pre-=bend; dynamic; constitutive model; mechanical performance

0 5l

[l

AP A A A R T B A T 3 R R B R B A AR, A T R, SRR A . R
B BOMRR S B AR A ) R AR — o B R BRIE Ml AR K FR R BT B A e, AR A
AL H AR B, A S LIRE R REE e LR B K AR S R AR RS i
AR A AR EEANA AR 22 159%0~20% , BA R 3E A 2 DU R TE R Bl FH A7 e B < B T LA S 7
B AR AT ARG N T i R A AR A S R BT oK o XL S S AR A e AE AR i Ay KR B
F o DI R e M L R DR 21 A2 T BE A AR A RS S B o oI 2 A =S B
AR B0 R A, GBS 3 PO B A S 65 8 TR IL A O RIS SRS AR, ik Sl LA A i 11 VR 7 9T
2 YRS T, Y EA E JeE B B IR WEAT R AR AR AR AR R R, X
A R SR A RN A AE NSNSl Ty RGBT SR G A RS 2 s AR E A, AT AT )
TR

A SRR R RS S S A R A Y BEAS WO T RAS Rl IR A B ER, LLTE 1V Ay
AR BRI B BT oK o AR AR OB, e S HILH R IS B0 5 B il , U ey, g0 il 4
SHHLAT DL B R A B . BUAh TR & Sl W T W& A AR e . R R a e M
GURANA T Z N S BRAH LE , SR BES A S T A 1]

W IR 2 9 25 S o i M PR 1 U RN A 2 R A 4R i, X e B B R
it FERIRE S A1 A P BE R 5 SRAWAH LB 351 JDA D (A KR A T AR ) 4 — 3K e i s B0 11
REA &, HA SRR SITER 2 PERES. XA A GoR B B B AR T 2 0RIE T B R AR
FRATCA 5 B AR SEE i 5 [ IR B I 5477 it O BAKE B, 7 WU 5505 4~72 /N E 1 AR I35, ]I
AR F 5 280 T6 kb B FEIR Silafont36 FOEVH S AYPERE K. 3% —F¢ S5 JDA 1D 5 4 REAS 1 12
K BhHL A HAS SEE T AE R R S G i BE AV B R EOK

VFZ 5 PR R AR MR R AR , 3205 T AR B A SR LS PRI AR Bt 1 e 5t A
— M RO B TS BT R SRL A A6 A £ 32X TDA T 5 <6 5 JBE A 4 v JE T 17 IF 5!, i
KFIZAE SN BALTEAT AT AR WARE . 5350 AEM AT M s as AT R v, Al i 2 52 5]
AT AP RS s A B3R AR el s SRS T B SRR AT AE
ZEF . R RIAERHEA R AL 3R B 2 MERE L 2T B[R]0, PR, DA 1D 75 ) Sl 25 ) - PR fig
IR ARG o

ASCE KT TS IDA LD 5 G A A AP RE , Rl Bt U I 10 , W5 T A2 | 391725
X IDALD & GAEAAT MBI o HE TR B, 32— Rl ] T R8540 & B i sh AL, 5 J-C
BRERUAR LE , 312 Hh AR TR R B Af 3 TR 9580 5 B M sh A& AT o o

1 #FFnid 4

ASSCAE A IDATD 5 4 B RABERL I N6 1 s o 4 P & 00 Si Al Mg AR & 1T G H (L pY
12 HERE T ELSHR TR RS A G Ve SR T, 08 T VDM RE . A IO RS 8 3 T LA A,
AR 6 /2 T R BISE R X5 4 ARk i R 9B 1 1) 5K

%1 JDAIb SEHULFEN 7 (Wt.%)
Tab.1 Chemical compositions of the JDA1b alloy (wt.%)
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JLE Si Mg Cu Mn Ti Fe \Y Sr RE Al
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Fig.1 Cast, specimen, and dimension
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Fig.2 Metallographic structure of JDA1b alloy
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Fig.3 Equipment for tensile and bending tests
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Fig.4 Method of evaluating the pre—deformation hardening characteristics of materials
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Fig.6 True stress—strain curves of JDA1b alloy at

different pre—strains
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Fig.5 True stress—strain curves of JDA1b alloy

at different strain rates
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Fig.7 Load-displacement curves of JDA1b alloy at

different pre-bends
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Tab.2 Material constants in the J—C model of JDA1b alloy
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