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Table 1 The parameters of laser rapid forming
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Fig.2 Schematic diagram of residual stress measurement of plate
sample: (a) distribution of test points and (b)distribution

of resistance strain gauge



- 776 * Wi @A RS TRE

38 4%

2 HER55H

X THOCS AR OB LR T T OB o
PR AR STy AN B30T RN ) 2

(R ANF 3 At SRS T 247 AT AR IR
FEREAT BRI T3 53 A U7 A I 5 R e 3045 1) 3 . 0
HHSE A v 20 R 2 WEOLVIRE. &
IO 3 3B RV I 28 B ke I 1 DR K

F2 3IMRETHENEREN

Table 2 The residual stress date of three conditions

As-deposited

LSF+annealing

LSF+solution aging

Test point

number v/MPa 7z/MPa Test point number v/MPa z/MPa Test point number v/MPa z/MPa
1-1 -58.24 11.62 2-1 6.81 32.59 3-1 -27.77 21.21
1-2 -87.75 -82.34 2-2 —41.24 0.52 3-2 -55.57 -15.36
1-3 -114.88 -69.00 2-3 -49.01 -2.87 3-3 -20.61 14.70
1-4 -65.67 -30.87 2-4 -32.67 5.74 3-4 -7.86 15.08
1-5 42.16 83.93 2-5 19.36 73.24 3-5 90.09 33.38
1-6 32.32 12.99 2-6 -77.12 4438 3-6 -25.09 23.12
1-7 43.27 0.73 2-7 -14.89 -26.49 3-7 -68.28  —45.33
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Fig.4 The residual stress normal to laser scanning direction: (a) as-deposited, (b) annealing treatment, and (c) solution aging treatment
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Influence of Heat Treatment on Residual Stress of Ti-6Al-4V Alloy
by Laser Solid Forming

Zhang Shuangyin, Lin Xin, Chen Jing, Huang Weidong
(State Key Laboratory of Solidification Processing, Northwestern Polytechnical University, Xi’an 710072, China)

Abstract: The residual stress of Ti-6Al-4V alloys by laser solid forming was measured adopting the standard strain gauge technique
involving hole drilling method. Sample treatments were divided into three conditions, that is as deposited, annealing and solution aging
treatment. The results indicate that the residual stress exhibits the similar distribution along the laser scanning direction ( y) and normal to
the scanning direction ( z). At the location of laser starting scanning, the stress is lower. The largest stress is the compressive stress at the
center position and transformed to the highest tensile stress at the location of ending of laser scanning. It can also be found that the
residual stress exhibits bigger compressive stress near the substrate, and with increasing of the cladding layer, it develops to lower tensile
stress at the top of sample. After annealing treatment, the stress decreases averagely vy for 59.8% and 7 for 72.3%, respectively. After
treating by solution aging, the stress decreases averagely vy for 64.7% and 7 for 67.8%, respectively. Heat treatment was found to relieve
and adjust the residual stresses of laser solid forming Ti-6Al-4V alloy effectively.

Key words: laser solid forming; Ti-6Al-4V; heat-treatment; residual stress
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