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The Creep Rupture Properties of High
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Table 1. Chemical compositions and heat treatment of high tensile strength structual steels tested.

Chemical composition (9)
Steel : | Heat treatment
c Si Mn P 'S Ni Cr Mo Others
WEL-TEN )

50 0-16 0-34 1-19 0-032 { 0-012 — — — — As rolled
WEL-TEN A\Y Quenched and
60 0-14 0-50 1-25 0-017 | 0-008 — — — 0:05 | Tempered
WEL-TEN A% Quenched and
80 0-14 | 0-26 0-83 0-012} 0-008 | 1-06 0-61 0-45 0:05 | Tempered
*WEL-TEN Cu Quenched and
80C 0-15 0-26 0-87 0-014 [ 0-006 — 1-09 0-50 0-31 | Tempered

* Welding condition of WEL-TEN 80C

i) Edge preparation ii) Current : 1704+ 10Amp iii) Speed : 150+ 10 mm/ min

60°,
%N @ iv) Preheating : 150°C v) Voltage : 25volt
ano\d™ v !
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Table 2. Rupture and creep strengths of steels tested.

N Stress for designated
- k 2
Stecl Tetr;lliera Stress to rupture in times ( kg/mm?2) creep rate.( kg/ mm?)
°C) 100hr | 1000hr | 5000hr | I0,000hr‘IO0,000hr 10-494 /hr 10-59), /hr
WEL-TEN 450 27°3 19-5 153 13-8 9-8a 13:0 9-8¢
50 550 104 69 52 46 3-1a 46 3-3
450 29-2 240 17-8 153 10-0¢ 8- 02 4-5¢
WEL-TEN 550 12:9 7-4 5-0 4-2 942 -3 0- 50
650 3-4 17 1-1 0-9¢ 0-5¢ — —
WEL-TEN 550 26-9 14-9 10°0 82 4-6a 10:8 6-8¢
80 650 6°1 3-2 2:0 1°6 0-8¢ 09« 054
WEL-TEN 500 510 32+0 261 232 20-1 — —
80C 550 252 13-2 9-6 8:3 69 — —
VVEgaéfEP‘ 500 39-0 266 21-8 14-8 17-7 — —
Welded joint 550 19-1 12:0 9-4 8-4 7:3 — —
a: extrapolated value
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w X 400(1/1)
WEL-TEN 50 tested at 550°C (rupture life-27-6hr, reduction of area-41.6%)

WEL-TEN 50 tested at 555°C (rupture life-4230hr, reduction of area-22.9%)

WEL-TEN 60 befere test

: WEL-TEN 60 tested at 550°C (rupture life-18-5hr, reduction of area-51'9%)

: WEL-TEN 60 tested at 550°C (rupture life-314hr, reduction of area-33-49) _
Photo. 1. Microstructures of 50kg/ mm? steels and 60kg/ mm? steels before and after tests.

.
.

acTE LI - s B - o

% 400(1/1)

b : WEL-TEN 80 base plate tested at 550°C (rupture life; 872hr, reduction of area : 1-035)

c : WEL-TEN 80 base plate tested at 550°C (rupture life; 3468hr, reduction of area : 4°495)

d : Heat affected zone of WEL-TEN 80C tested at 500°C (rupture life : 687hr, reduction of area : 0-29)

Photo. 2. Microstructures of 80kg/ mm? steeis before and after tests.
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Fig. 3. High temperature strengths of high tensile strength

structural steels.
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