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Abstract

The hot compression of 5083 aluminum alloy was carried out on thermal simulator. The effect of
different friction coefficients 0, 0.2, 0.4 and 0.6 on the morphology, loading force, strain rate and
strain distribution of 5083 aluminum alloy in thermal compression test was studied using finite
element analysis software DEFOM-3D. The study shows that the contact friction coefficient has
almost no effect on the load force, but the distribution of the strain rate and strain has a significant
influence. With the increase of the contact friction coefficient, the deformation non-uniformity in-
creases, the strain rate and the strain amount from both ends of the sample to the heart gradually
increase, and the greater the coefficient of contact friction, the more pronounced the bulging phe-
nomenon.
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Figure 1. Finite element model of the hot compression sample
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Figure 2. Thermal compression simulation results of specimens under different contact friction coefficients. (a) 0 s; (b) 0.5 s;
(©)1s;(d)1.5s
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Figure 3. Influence of different contact friction coefficient on load force
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Figure 4. The strain rate distribution of the specimen under different contact friction coefficients. (a) 0 's; (b) 0.5 s; (c) 1 s; (d)
1.5s
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Figure 5. The strain distribution of the specimen under different contact friction coefficients. (a) 0's; (b) 0.5s;(c) 1 s;(d) 1.5 s
E 5. FEEMEBEEANFH THENEESHBE. (2)0s;(0)0.5s;(c)1s;(d)1.5s
4. HHSR

R AR T AN S S BT SR I GBI R A, XHRRE 0 RS 3 3B g 23 A = AL T AN [FI AR
FEREm . TERFARIE LT, RNl R ECN 0 B, SRR SERT & XA TR 35— 80, tis
JEBLR IR, W 2(a)Fim. 43 H e I CRE 9 Sy 1 A7 AE B BRI, e S 4 T 28 HH AN 3 S 30
Fo WO BTN 9 o 1] 55 5 L e A A A R Ty, A4S URE AR TR ) 2 - A 1) 57 49 PR ) ¥ %
T, WXELLE B e, MRS O DO BRI /N, 8 5 KA, BRGNS, FR
H T AT BN AR A R A, AR SR I RS R TP, A st iR, &4&S
SRR T G ] IR A 2R AR A3 A1 AN I STV 5] [6] Hefih BE 8 RO, #0448 T B 3R 794 ity
THI 5 A5 L TR) PR JBE 45 g K, o U 7 i T PR B ok 8K, FETR a0 R RIS I R 2, 4n &
2(b)~(d) 7w, FETSOM A 2R 1 0 R 30 g 7 A8 ol 6 AN AR 3 A A AN 3 501, AN TR i 1 380 Ca S50 320 T 18K
Wi 4 FlE s Fos .

5. &ig

ARSI AT PR TCBAURIE FE 1 B BE 1 R AN 5083 40 G R AR S, AR B SR 2 A DA
B 5 2R B L SR, 580K 455 25 RE il R R B I 0 R4 (5, AR
PRI RE (KA SIPE R FU3R A S A 1) 225 4R

1) 5083 f e A RGEINT, G Bl BE R R BN, AT A SRR R, SO LR

2) 5083 FAr IR AN P A BEHE AR HOR BT TR AN K, BRI S X I A7 - A 2 P Ak

IREERTE AN

DOI: 10.12677/ms.2018.86092 787 PR R


https://doi.org/10.12677/ms.2018.86092

MR 2%

3) 5083 FRA G ARG, 12 i PR 2R MO IV A A RN AR I3 A SN 2, MR P i T 1) P8 38

WK, HEEEREARER R EUNEIN, ARAYSIVERE R, WA AN AR A 2 5 B
E&mE

TR AN IR Eh KB (R AA17202011). [ PERHE 1R H (R AA16380039).

SE

(1]

Shen, J. and Xie, S.S. (2000) Dynamic Recovery and Dynamic Recrystallization of 7005 Aluminum Alloy during Hot
Compression. Acta Metallurgica Sinica, 13, 379-386.

[2] Lin, Y.C. and Chen, X.M. (2011) A Critical Review of Experimental Results and Constitutive Descriptions for Metals
and Alloys in Hot Working. Materials and Design, 32, 1733-1759. https://doi.org/10.1016/j.matdes.2010.11.048
(3] U2 APRPAIERIN TR P B EOR M. bt B Tl kit 2007.
[4] oW, 871, B, 5 Fe-3% Si 4% CSP L2 4L M ABHIIRIG[T]. #9ELEREL, 2011, 32(4): 67-70.
[5] 5% i, MgEm, fOr, 45 Ln718 & & iR BUE S E L S st 721, L1, 2006, 35(21): 69-72.
[6] WkTE, M5, k. TEHE S ORISR AT Dy ma R BT AL 0], EAREIR, 2013(1): 15-18.
)
Hans iXli
KPR P AT

1. FTHF%nM T http:/kns.cnki.net/kns/brief/result.aspx?dbPrefix=WWJD

THFRAEESE: [ISSN], FAHITI ISSN: 2160-7613, BIAT £ if]

2. FTHEIME T http://cnki.net/

FEM B BROCERE " HEN, SN SCERRE, BIA]

hmiE S http:/www.hanspub.org/Submission.aspx

HATIMEFE : ms@hanspub.org

DOI: 10.12677/ms.2018.86092 788 PR R


https://doi.org/10.12677/ms.2018.86092
https://doi.org/10.1016/j.matdes.2010.11.048
http://kns.cnki.net/kns/brief/result.aspx?dbPrefix=WWJD
http://cnki.net/
http://www.hanspub.org/Submission.aspx
mailto:ms@hanspub.org

	Finite Element Simulation Study on the Effect of Friction Coefficient on the Deformation Behavior of 5083 Aluminum Alloy during Hot Compression Test
	Abstract
	Keywords
	摩擦系数对5083铝合金热压缩试验变形行为影响的有限元模拟研究
	摘  要
	关键词
	1. 引言
	2. 试验方法
	2.1. 试验材料与物理模拟
	2.2. 有限元模型的建立

	3. 试验结果与分析
	3.1. 试样形态
	3.2. 接触摩擦系数对应力–应变曲线的影响
	3.3. 接触摩擦系数对应变速率的影响
	3.4. 接触摩擦系数对应变的影响

	4. 分析与讨论
	5. 结论
	基金项目
	参考文献

