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Abstract
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It is important to accelerate the development of the laser welding technology of marine high strength steel
E36. Laser butt welding of 3. 2-mm thick E36 is performed by using a Yb: YAG laser. The microstructure and

hardness of weld joints are analysed and the effects of the welding speed on properties of the weld joints are studied.
The result shows that the microstructure of weld zone (WZ) is mainly martensite, and the microhardness of WZ is
higher than that of base metal (BM). The hardness distribution of weld joint is non-uniform. The weld edge has an

drops most quickly. The tensile samples which are welded at speed from 20 mm/s to 60 mm/s are all broken in base
OCIS codes

1

highest hardness. Heat affected zone (HAZ) is very narrow and the hardness in this zone drops quickly. With the

5l

.

increase of the welding speed, the properties and microhardness also change: When the welding speed is 70 mm/s,
the highest hardness of the WZ is 448.9 HV. which is the highest of all the samples. and the hardness in its HAZ
worse than that broken in base metal.
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metal. When the welding speed is 70mm/s, the samples are all broken in fusion line and its ductility is obviously
laser technology; E36 steel; laser welding; microstructure; mechanical property
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Table 1 Chemical component of E36 steel (mass fraction, %)

C S Mn P S Al Nb+ Ni C.
<0. 15 <0. 40 1.0~1.5 <0.015 <0.010 =0.015 <0. 35 <0. 38
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Fig. 1 Original organization of the E36 base metal
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Fig. 3 Microstructure of the E36 laser welded joint
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(c) HAZ near the weld
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Fig. 4 Microstructure of the E36 welded joint at different welding zones (50 mm/s)
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Table 2 Tensile test results of E36 laser welded sample

Welding Tensile Fracture Occurrence
Number Elongation /%

speed /(mm/s) strength /MPa sites of necking

1 20 604.0.,606. 6 23.3.24.2 BM yes

2 30 600.4.,599. 7 26.6.23.4 BM yes

3 40 599.8.602.7 22.6.24.1 BM yes

4 50 602.0.,601. 4 23.0.22.9 BM yes

5 60 602.4.,601.8 25.0.23.7 BM yes

6 70 887.6.878.2 4,3.4.8 fusion line no

P 6 S AN [l W7 2057 5 7 B TR S 6] 6 ()
(b) AR 3 11 7 11 T8 35 1 87 101 300 2% A T2 35 fn & 6
Ca) JIr 7S« BT F1 107 LA SE Rt R0 85 o 3 BRAR B 8 /D i
AR SE T LA H O B W25 [ 6 (b) 2 7 1 s
AETIOMIE A, AR W7 T R AR LRI b . 9 5
NGILT—FE KAL) B3 B SR 5 W s G kb 4
SU M3, B 6o (D HIREE 6 W IR S, W
F 2R IRl 6 (o) T o P AR A7 76 3B 73 1) 85 A S K
figf PN T 5 2 1 S o £ FELORT SRR AE 5 18] 6 (D) Ry T 1

TP SO

(a) fracture edge of sample 3  (b) fracture center of sample 3 (c) fracture edge of sample 6

HLG T B AL Wy 11 3 i A7 AR 9 O L R Ak )
B /N RS 0 A 1720 HATAE R W i 2R
IRVEMCIR AN G ATHAT 22 B0 L1 A figp FHL DB 228 E o (EL 28 4
BT 1 L3R T ARG 7 B G SRR
TR RV A BE EE T I RN A B R R 5
e AT A D BT LB B T D Ak
41, X 6(a) (o) M (b) (), 7] UL W 11 76 B B4 4k
(28 I e T AR S % L W D B AR S
2 B I PR RS SR L SRR AN A DA A T 2R 5 1

-

¥ x Sen
- “eleavage plan: 3{ AT
¢ -

G5 ATAR A

%’tear ridgesy;

(d) fracture centre of sample 6

6 AR T A 1 BT I OB AR

Fig. 6 SEM morphology of tensile fracture at different fracture locations
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Fig. 7 SEM microstructure of weld edge at different welding speeds
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