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Abstract

A study was performed to investigate the properties of base metal and weldment for two HSLA
steels and one HY-1C0 steel. Tensile, yield strength and elongation of HSLA-A steel were
superior to those of HY-100 steel and yield ratios in HSLA-A and HSLA-B steels were higher
than HY-100 steel owing to the precipitation of £-Cu phase. The impact energy of HSLA-A steel
was greater at all aging temperatures than that of HY-100 steel. HSLA-A and HY-100 steels had
low impact transition temperature of about -125C and high upper shelf energy.

The peak hardness of weldment in HSLA-A, HSLA-B and HY-100 steels were Hv 299, Hv 275
and Hv 441, respectively. The hardenability of HY-100 steel was largest due to the higher
amount of carbon. The y-groove test showed that HSLA steels had superior resistance to cold
cracking. Toughness of weld joint at the F.L. and F.L.+1lmn in HSLA-A was almost the same
as HY-100, but those at F. L, +3mm and F. L. +5nm was greater in HSLA-A steel.
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Table 1. Chemical compositions of HSLA-A, HSLA-B and HY-100 steels used. (wt. %)

C St Mn P S Ni Cr Cu Mo Nb \ S-Ai Fe
HSLA-A 0.038 | 0.30 | 0.93 | 0.006 | 0.008 | 3.67 | 0.65 [ 1.52 | 0.40 | 0.031 0.031 | Bal
HSLA-B 0.020| 0.21 | 0.85 [ 0.004 | 0.006 { 3.5 | 0.6 | 1.36 { 0.37 {0.037 0.036 | Bal.
HY-100 0.17 [ 0.22 | 0.25 | 0.016 | 0.005 | 3.0 | 15 0.39 - 0.02 [0.045 [ Bal
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Table 2. Chemical compositions of deposited metals. (wt. %)
c|lsi|M/|] P | s |c|N|[M|c|Nnw|v|n | B|a
{ppm)
L-TEC 120 [0.063[0.245| 1.48 1 0.005(0.007 {0.316{ 2.39 [0.498 [0.021 | 0.005|0.00610.009| 70 10.009
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Fig. 1 Variations of strength(a) and elongation (b)
with aging temperature in HSLA-A, HSLA-
B and HY-100 steels.
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Pig. 2 Variations of yield ratio with aging
temperature in HSLA-A, HSLA-B and HY-
100 steels.
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Fig. 3 Variations of impact energies tested at -18C, -50C, -85T in TL direction with aging temperature in

HSLA-A and HY-100 steels.
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Fig. 4 Variations of impact energies with test
temperature in LT and TL direction of 650
aged HSLA-A and 660 aged HY-100
steels.
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Photo. 1 SEM micrographs showing Mn$S inclusion
{a) and EDS analysis(b) in HSLA-A steel.
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Table 3 Geometrical parameters of inclusions measured in HSLA steels.

Volume fraction Total length of inclusion Mean length of Number of inclusion

of inclusion (%) per unit area (n/mr) inclusion (¢m) per unit area{Ea/mr)
HSLA-A 0.024 270 1.36 198
HSLA-100" - 498 1.69 297
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Photo. 2 Optical micrographs of HSLA-A(a) and
HY-100(b) steels.
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(a) bright field image of £-Cu

(b) selected area diffraction pattern from £-Cu
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(d) bright field image of Fe3C
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Fig. 5 Hardness distribution in GMA welded joint of
HSLA-A, HSLA-B and HY-100 steels.
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Fig. 6 Crack ratio with preheating temperature in
HSLA-A, HSLA-B and HY-100 steels.
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Photo. 4 Optical micrographs of y-groove tested specimens without preheating for HSLA-A (a), HSLA-B(b) and

HY-100(c) steels.
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Table 4 Mechanical properties of GMA welded
joints in HSLA-A and HY-100 steels.

Tensile Properties Fractured
Material N
T.S. (W) | Y.S. () | EL (%) | Position
HSLA-A 863 843 23.6 B. M.
HY-100 814 716 20 B. M.
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Fig. 7 Variations of impact energies with notch
location in GMA welded joint of HSLA-A
and HY-100 steels.
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