B11E HSH
201949 H

o ol B TR
JOURNAL OF NETSHAPE FORMING ENGINEERING 123

NEERHFERIFRAKIRAZ LT EH

e

Roker', #BIh2, KM, BEE’, BEKE’

(1. YLVOEPI T i M F5EBe, F9E 330046
2. MBS R VBN e S5 RE SR, M5 330036 )

B# Ao Rt EEIR AR P, BEHCKBER ™ WP, AT — ik RAR %, Tk Z
KA RGE TG, R A BIARMIEE  AIAE, SUARSF 5 ok, ZRELHMRE, *

YR, F kT, &R BHKBEREIUFRAE,

FREO0S mE, HHKILFRER, FATHREE

0 Rk, PTATERIR R R SRR HV527, B35 & THAM, 4 @F BRA RS, TR HEH &

ER, KRS T HR AR ERE,
R MAIBEEIT, RAZR%; BE

DOI: 10.3969/j.issn.1674-6457.2019.05.018

TG453%.9 A

1674-6457(2019)05-0123-04

Design and Research of Water Cooling System for Friction Stir
Welding in Titanium Alloy

LIANG Yong-hong', SHAO Shuai*, ZHANG Xu?, HUANG Fu-dong?, HUANG Yong-dé*

(1. Jiangxi Provincial Design and Research Institute of Mechanical Industry, Nanchang 330046, China;

2. Jiangxi Key Laboratory of Forming and Joining Technology for Aerospace Components,

Nanchang Hangkong University, Nanchang 330036, China)

ABSTRACT: The paper aims to develop a water cooling system for the tools to solve the problem of severe wear of the tools

during the friction stir welding of titanium alloy. The water cooling system mainly consists of five parts: a rotating shaft, a pro-

tective cover, a cooling water circulation device, a cooling water pipe, and a directional hood. The device has the advantages of

simple structure, convenient operation and reliable clamping. After welding for 0.5 m, the tools was almost wear-free, the wear

condition of the tools was improved. Good connection of the titanium alloy was achieved. The maximum hardness of the stir

zone of joint reached HV527. With the water cooling system for the welding tools, the wear of the tools can be reduced, and the

joint quality and welding efficiency can be greatly improved.
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Fig.1 Schematic diagram of overall structure of water cooling system
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Fig.2 Circulation shell structure of cooling water
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Fig.3 Schematic diagram of cooling tube
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Fig.4 3D illustration of protective cover
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Fig.5 3D illustration of drain cover

2 MBIRFAE

I8 BT A BN ERE 3 mm (1) TC4 £k& &bt ,
RSF A 20 mmx8 mmx3 mm, HAL2# /0 n3e 1 s,
fiEPE A R S BR G 4, HOBR R IE 6 Fis.
N IVE Bl S R ST R 16 mm, BiEdRE R IR 4351,

1 TC4

Tab.1 Chemical composition of TC4 titanium alloy
(mass fraction) %

Al \Y% Fe C N H 0 Ti
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Fig.6 Shape design of tool
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Fig.7 Original appearance of tool
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Fig.8 Shape of tool after welding for 0.5 m
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Fig.9 Micro-hardness curve of welded joints
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