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Effect of Laser Annealing on Hot-stretching Properties
of 1Cr5Mo Steel Welded Joints
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Abstract; The 1Cr5Mo heat-resistant steel welded joint was annealed with CO, laser, the effect of
temperature on hot-stretching properties of the samples before and after laser annealing was analyzed
by using stretching tests. The grain changes, rupture modes and fracture morphologies before and af-
ter laser annealing were observed by SEM, and the status of residual stress on the surface of welded
joints was measured by using X-ray stress analyzer. The results show that the yield strength, tensile
strength and elongation rate of the samples after laser annealing at 200°C increase by 32.5%, 22.5%
and 4. 6% than those of the original samples, respectively, while after laser annealing at 300°C , they
only increase by 6. 6%, 6.5% and 7.5% , respectively; the tensile fracture of the samples before and
after laser annealing is tough fracture, but the dimple size of the samples after laser annealing is bigger
than that of the original samples, with the increase of temperature, the dimple size increases further;
the grain refinement and residual compressive stress generated on the surface of the samples after laser
annealing are the main factors of hot-stretching properties improvement.
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Fig. 1 Shape of welded joint (a) and dimension of stretching sample (b)
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Fig. 2 Stretching stress-strain curves of samples
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Results of sample tension tests

Tensile strength/MPa

Reduction of area/ % Elongation/ %

Table 1
Sample state Yield strength/MPa
Original sample at 200°C 378
Laser annealed sample at 200°C 501
Laser annealed sample at 300°C 403

461 48.7 23.8
565 54.5 24.9
491 62.2 25.6
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Fig. 3 Fracture morphologies of original sample at 200°C

(a)overall morphology of fracture; (b)fiber zone; (¢)radiation zone; (d) shear lip zone
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Fig.4 Fracture morphologies of laser annealed sample at 200°C

(a)overall morphology of fracture; (b)fiber zone; (¢)radiation zone; (d) shear lip zone
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Fig.5 Fracture morphologies of laser annealed sample at 300°C

(a)overall morphology of fracture; (b)fiber zone; (¢)radiation zone; (d) shear lip zone
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Fig. 6 Morphologies of layered rupture on fractures

(a)original sample at 200°C ; (b)laser annealed sample at 200°C ; (¢)laser annealed sample at 300°C

2.4 HESH
2.4.1 PoOLHEmZ

Jer Gy AR R THD A E — S B/ 0N A R 422 AL TR R i
gLAE 7O i, B m RN T E TS . SFOLR
KJF RS AR S BE 20 65pm 1Y #G R )2
JC A SRR BB L A & 7 (b)) B SOV Bk B AT T Uk
At Ay AR R RSN

(a)

2.4.2 fWRiHH

Jir iy R 2 T A 2L BORL R an Bl 8 Ca) i
7N S WOGIR IO R BURT BT R 0N A A A A
W 8(h) Frm o 3 S B T 3O6 I FAFn ¥4 A B[] 4%
TE U R AR AR B Bl g, bl 1 20 2L s %, 7 A
RLANAL . ArORL 4 T 728 JE St 40 0300 A Ao, 38 m T
L5512 B B T 26 B0 10 A Ay iy S PR )k

Zone oy (LRI

[# 7 HOEER KT () J5 (b) 3% TS

Fig. 7 Section morphologies of sample before (a) and after (b) laser annealing
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Fig. 8 Grain size distribution of sample surface before (a) and after (b) laser annealing
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Fig. 9 XRD analysis of sample surfaces before and

after laser annealing
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Fig. 10 Residual stress of sample surface before (a) and after (b) laser annealing
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