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Table 1  Chemical composition of the experiment materials (ω/%) 

Materials C O N H Al V Mn P Si S Cr Ni Fe Ti 

TC4 0.10 0.15 0.03 0.01 6.2 3.9 - - - - - - 0.18 Bal. 

304 0.03 - - - - - 1.4 0.03 0.7 0.03 18.9 8.7 Bal. - 

DT4 0.02 - - - - - 0.05 0.07 0.02 0.003 - - Bal. - 

 

`ø��Eùúûü7ý
þ�2��Ê���!q

��
	
���`ñéùú-.7
�ÜÝ-�`

ñé���ßà� 0.1 Pa7�í-���-�!ðñ

�ñé�/¥/:¶ìg 100750710 mm!ñés|

~^¶ìè
 750785079502 1050 �7	~NW 2 

h73�M� 200 mm734�^g 50 mm/s!BP


áâ67�
6W\�éßà|3�����/���

���7q�Æ
34~^�7��<q 20%~25%N7

�C�w¾x
��;y

[10,12,16]

7l«qÚ�$%6

���D��<�f��7îB	
 20%��<��

�3473����à�! 

�� GB/T 8547-2006 �-����!2 GB/T 

6396-2008 ����"o��½[@ØÛ&'!#�

�ØÛ!$%���õúÇ34&&�' 4 (��Ø

)7îw��]^võ*+­g,���
��]^!

q�')§ÝÕ67q�(34�½�7�����

��M.��
OE*�$h¶-7ÐÙ 2 îï7.

/�������ý0*��¾x
����!Þs

±²d1
��ÚÛq Inspekt Table 100 kN234@

:~ØÛ÷�ùú7���<g 1 mm/min7��Ø)

ÐÙ 3 îï!õúÇ34&&v�SØ)ùúöÅ5

67
�
 4%78��9:;Â!
<=2>(SEM7

Zeiss Sigma 700)ä?��E@·
ãäðA2��E

����E
BC7DN
@E¶FG(EDS)¶F��

E@·
HI¶J7ý
 XKLMKG(XRD7D-Max 

2500)`��E
YSR¶ùúNO! 

 

 

 

 

 

 

 

 

 

 

� 1  f�F� 

Fig. 1  Assembly pattern 
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Fig. 2  Tension-shear sample 
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Fig.3  Schematic of tension-shear sample: (a) 304 and DT4, and 

(b) TC4 and DT4 
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Fig. 4  Microstructure of composite plate interface under 20% reduction ratios and at different temperatures: (a, b) 850 t, (c, d) 950 t,  

and (e, f) 1050 t 
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Table 2  EDS point scanning results of Fig.4f (ω/%)  

Point Fe Ti Al V 

1 98.30 0.60 1.10 0 

2 96.74 1.47 1.79 0 

3 12.26 81.06 4.19 2.49 

4 12.32 80.94 4.38 2.36 

5 2.28 88.70 5.14 3.88 

6 1.76 89.19 5.43 3.62 
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Fig.5  Distribution of elements between DT4 and TC4 at temperature of 950 t (a) and 1050 t (b) 
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Fig.6  Shear section of different areas at temperature of 950 t and 1050 t: (a) 950 t-304 side, (b) 950 t-TC4 side, and (c) 1050t 

-304 side 
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Fig. 7  Shear section at 1050 t: (a) TC4 side and (b) DT4 side 
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Fig. 8  XRD patterns of DT4 and TC4 shear section at 1050 t 
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Fig. 9  XRD patterns of bonding surfaces at 950 � (a) and  

1050 � (b) 
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Fig. 10  Shear strength of bonding surface at different  

temperatures 
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Mechanical Properties and Interfacial Structure of Hot-roll Bonding TC4/304 

Composite Plate Using DT4 Interlayer 

 

Yu Chao, Xie Hongbiao, Xiao Hong 

(Yanshan University, Qinhuangdao 066004, China) 

Abstract: In view of the problem that TC4/304 is difficult to be directly bonded by hot-roll, a TC4/304 composite plate was prepared by 

hot-roll bonding in a vacuum using a DT4 interlayer. The effects of the DT4 interlayer and the bonding temperature on the mechanical 

properties and interfacial structure of the composite plate were investigated by scanning electron microscopy, energy spectrometry, X-ray 

diffractometer and tensile-shear testing. The results show that after addition of the intermediate layer of DT4, the shear strength of the 

bonding surface increases with the increasing of bonding temperature when the bonding temperature is between 750 °C and 950 °C and the 

reduction ratio is 20%. At 950 °C, the bonding effect is best, and the shear strength of the bonding interface reaches 248 MPa. At 1050 °C, 

formation of intermetallic compounds including β-Ti and Fe

2

Ti at the interface between DT4 and TC4 decreases the bonding strength.  

Key words: TC4/304 composite plate; DT4; hot-roll bonding; bonding strength 
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