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acicular ferrite is
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stainless steels cracking Torge é) u\ﬁ'}: <0 LS)K:;?
Aluminum Forms oxide films Forms gas porosity )
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reduces ductility but reduces ductility
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TABLE 3.4 Effect of Oxygen—-Acetylene Ratio on Weld Metal Composition and

Properties of Mild Steel
a=0,/CH,>1 a<l1
Before a=114 a=133 a=2 a=237 a=1 a=0382 rf
C 0.155 0.054 0.054 0.058  0.048 0.15 1.56 N J 5“' =
Mn 0.56 0.38 0.265 0.29 0.18 029 0.375
Si 0.03
S 0.030 d= 02/ C2H2>1
P 0.018
(0] — 0.04 0.07 0.09 — 0.02 0.01
N — 0.015 0.023 0.030 — 0012  0.023
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Figure 3.9 Effect of the oxygen content on the mechanical properties of mild steel (‘.’&Jéb) P iy

welds. From Seferian (15).
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Figure 3.15 Effect of postweld heating on the weld metal hydrogen content of mild
steel. Reprinted from Flanigan (27).
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transfer to the weld metal in submerged arc welding of 4340 steel. Reprinted from
Burck et al. (38). Courtesy of American Welding Society.
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low-alloy steel. Reprinted from Bose et al. (54).
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Figure 4.26 Manganese losses in laser welds of stainless steels. Reprinted from
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Figure 6.9 Nonplanar solidification structure in alloys. (¢) Transverse section of a cel-
lularly solidified Pb-Sn alloy from Journal of Crystal Growth (7) (magnification 48x).
(b) Columnar dendrites in a Ni alloy. From New Trends in Materials Processing (8).
with permission. (¢) Equiaxed dendrites of a Mg-Zn alloy from Journal of Inst. of
Metals (9) (magnification 55x). (d) Three-dimensional view of dendrites in a Ni-base
superalloy. Reprinted from International Trends in Welding Science and Technology
(10).
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Figure 6.8 Basic solidification modes (magnification 67x): (a) planar solidification of
carbon tetrabromide (5); (b) cellular solidification of carbon tetrabromide with a small
amount of impurity (5); (¢) columnar dendritic solidification of carbon tetrabromide
with several percent impurity (5): (d) equiaxed dendritic solidification of cyclohexanol
with impurity (6). From Solidification (5). pp. 132-134. with permission.
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refiner for aluminum casting. (a, b) From Kou and Le (20). (d) Courtesy of Granger
(21).

Figure 7.16 TiN particle as heterogeneous nucleus in GTAW of ferritic stainless steel.
Reprinted from Villafuerte and Kerr (22).
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Figure 7.22 Effect of inoculation on grain structure in submerged arc welds of C-Mn
steel (magnification 6x): (a) without inoculation: (b) inoculation with titanium. 86
Reprinted from Heintze and McPherson (30). Courtesy of American Welding Society.
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autogenous GTAW. Modified from Matsuda et al. (36).
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Figure 13.7 Weld metal pulling and tearing PMZ: (a) schematic sketch: (b) 7075 alu
minum welded with filler 1100. From Huang and Kou (13).
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Figure 5.8 Reducing angular distortion by reducing volume of weld metal and by
using single-pass deep-penetration welding. Modified from TWI (7).
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Figure 59 Reducing angular distortion by using double-V joint and welding
alternately on either side of joint. Modified from TWI (7).
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Figure 5.5 Effect of temperature and time on stress relief of steel welds. Reprinted g.}""‘: M‘“'ﬁ’ I Yo .ol ous fb"' 6)&“9’.
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TABLE 5.1 Typical Thermal Treatments for Stress
Relieving Weldments 5.0 ,:.,

Soaking
Material Temperature (°C) aYgd 38 PWHT §1 58 Wik (o S i3 pals
Carbon steel 395680
Carbon-4%% Mo steel 595-T20
y9%, Cr—4%% Mo steel 595-720 8. Jyuo>
1% Cr=#% Mo steel GA0=730 . o T A
14,% Cr=%% Mo steel 705-760 Oyl SIWT y3 PWHT oo &4
2% Cr-%% Mo steel T5=Ta(0
2%% Cr—=1% Mo steel T05-T70
5% Cr='4% Mo (Type 502) steel TE=T710
7% Cr=%% Mo steel TE=Tal K
9% Cr-1% Mo steel 705760 "‘ 3 g;g_, Y oSy —
12% Cr (Type 410) steel 760-815 6)&“9? )‘ o S ¥ b ‘-53"&) o Y
16% Cr (Type 430) steel Thl=815 - PP . e el . SA B
1%% Mn-‘.igi Mo steel 605680 9T (S Nlo gy (i IR g 4 (Sl gl ‘~=|?=1'
Low-alloy Cr-Ni-Mo steels S95-a80 (QV\? R d )
2-5% Ni steels 395630
9% Ni steels 550385
Duenched and tempered steels 540550 134
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