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Fig.1 Hexagon head shape of first heading (A) and last heading (B)
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Fig.2 Finite element model
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Fig.3 Inhomogeneous deformation caused by friction at ends of

compression specimen!®!
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Fig.4 Influence of friction coefficient on plastic strain distribution headed at RT: contour bands: (a) x#=0, (b) #=0.1, (c) x#=0.5; cutting

plane: (d) x#=0, (e) x=0.1, (f) x=0.5
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Fig.5 Influence of friction coefficient on temperature distribution headed at RT: contour bands: (a) =0, (b) #=0.1, (c) ©=0.5; cutting

plane: (d) x#=0, (e) x=0.1, (f) x=0.5
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Fig.6 Influence of friction coefficient on plastic strain distribution headed at 500 “C: contour bands: (a) x«=0, (b) x#=0.1, (c) ux=0.5;

cutting plane: (d) ¢=0, (e) x=0.1, (f) 4=0.5
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Fig.7 Influence of friction coefficient on temperature distribution headed at 500 °C: contour bands: (a) #=0, (b) #=0.1, (c) ©=0.5; cutting

plane: (d) x#=0, (e) x=0.1, (f) x=0.5
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Fig.8 Microstructure of hexagon head headed at RT: (a) overall morphology; SEM images of each zone corresponding to Fig.8a: (b)

zoom in zone I, (c) zoom in zone II, (d) zoom in zone III
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Fig.9 Vickers hardness of hexagon head for different regions in

Fig.8a

3 4 i

1) R A O AL RE JEE 73 A AN AR TR P 1) 50 A7 5
WARE K 5 AR B AT s T B Xt AR T e JEE 0 A B E Wi
B AR T R IR T 52 MK o TF B 4 B B 8 R Mt K
EAHN T 7= e B R, ARSI Y 3 A EEE R
HEEHERBON 0.0, NA SR, AT
it R RS

2) AN[R] X 35 i 2 2R A B K 200 e 7N A2k
HL XA T R, BB s T ol X AR T
N, BEPEERAR s M R A XA Y e, S

e

[1] Huang Boyun (i%1Hz), Li Chenggong (2% Zh), Shi Likai
(f1 717F) et al. Chinese Material Engineering Dictionary
Vol.4(9 [E A R T F K455 4 4)[M]. Beijing: Chemical
Industry Press, 2006: 616

References

[2] Ferrero J G. Journal of Materials Engineering and
Performance[J], 2005, 14(6): 691

[3] Sha Aixue(¥b % %), Wang Qingru(EFEan), Li Xingwu(ZE 3
7C). Rare Metal Materials and Engineering(#i 6 4 JE# £l 5
TF2) [J], 2006, 35(3): 455

[4] Zhang Zhigiang(7k & 5%), Dong Limin(Z&F &), Yang Yang(#
7) et al. Acta Metallurgica Sinica(4: /& %%#k) [J], 2011,
47(10): 1257

[5] Yang Yang(# ), Dong Limin(ZEF| %), Yang Rui(# %t) et
al. The Chinese Journal of Nonferrous Metals(+ E A 4 &
2£4R%) [J], 2010, 20(S1): 107

[6] Zhang Qinglai( 5k & &), Kuang Yanrui( £ JfE i), Han
Yinben( ¥ # 3% ) et al. Rare Metal Materials and
Engineering(#A &8t kL5 T.#) [J], 2013, 42(5): 984

[7] Zhang Shihong (k== %%), Liu Jinsong (X£h#4), Xiao Han (¥
3£) et al. Advanced Materials Processing Technology with
MSC.Marc(# K n T. 42 3 # A 5 MSC.Marc 35 3 )[M].
Beijing: National Defence Industry Press, 2015: 83

[8] Ye Wenjun(™ 3¢ &), Tuo Xiangming( fii #: BJ), Wang
Shihong(E ). Rare Metal Materials and Engineering (¥
B4 B MRS ) [3], 2002, 31(1): 25


http://www.cnki.net/KCMS/detail/%20%20%20%20%20%20%20%20%20%20%20%20%20%20%20%20/kcms/detail/search.aspx?dbcode=CJFQ&sfield=au&skey=%e5%8c%a1%e9%9b%81%e9%94%90&code=08091372;28245169;26988868;22444764;23805101;
http://www.cnki.net/KCMS/detail/%20%20%20%20%20%20%20%20%20%20%20%20%20%20%20%20/kcms/detail/search.aspx?dbcode=CJFQ&sfield=au&skey=%e9%9f%a9%e5%af%85%e5%a5%94&code=08091372;28245169;26988868;22444764;23805101;

. 66 WA & EMEE TR 5 46 45

Finite Element Simulated Hexagon Bolt Heading Behaviors of TC16
Titanium Alloy Wire

Hu Ming™?, Dong Limin?, Zhang Zhigiang? Ba Hongbo?, Wang Haizhong?, Sha Yuhui®, Yang Rui?
(1. Northeastern University, Shenyang 110819, China)
(2. Institute of Metal Research, Chinese Academy of Sciences, Shenyang 110016, China)

Abstract: To study hexagon bolt heading behaviors of TC16 titanium alloy wire, hexagon bolt heading behaviors of TC16 titanium alloy
wire was simulated by MSC.Marc finite element simulation software. The simulation results show that the friction coefficient greatly
affects on the deformation degree and the temperature increasing distribution in different zones; initial temperature has little effect on the
deformation degree but has greater effect on the temperature increasing in different zone. The mould can not be fully filled when the
friction coefficient is lower. However, prone flash will be produced when the friction coefficient is higher. A better hexagonal head shape
can be got when the friction coefficient is 0.1. A good fit between simulation results and real testing can be found by contrasting the
simulation results with real hexagonal head bolt microstructure and micro-hardness.
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