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Fig. 3. Aging at 100°C of specimens after water-
quenching from 700°C—1 hr.
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Fig. 4. Relation between the hardness-increase
due -to aging at indicated temperatures
‘and the carbon contents of specimens.
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Table 1. Chemical composition. (wt%)
Heat | C iSi'MnII’I s ‘ N |Added
T12 '0:05{3-14 0'42;0‘002 0:003|0-0028|0-12 Ti
T15 0-05(3:-32.0:24,0-002{0°003|{0-0030|0-15Ti
NGC3a 0-05(3°28 0°2310-005|0-003 | 0-0045| 003 Nb
Al13 '0°04|2-95,0°30!0-003(0-003|0-0068| 0-013 Al
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Fig. 1. Relationship between induction period of
secondary recrystallization and annealing
temperature.
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Fig. 2. Effect of annealing temperéture on the
size of secondary recrystallization grain.
Heat T15

ez ¥—%fkds L NC3a; 120 kcal/mol, Al3;
110 kcal/mol, T15; 120kcal/mol &% 5. 0.19,Mn—
0-055%S-1:RPOHE 2 MAMEER IT>wT ERLE
FRLFL L. ToF{b= %A ¥~ 130kcal/mol
THDoi:.
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Photo. 1. Electron micrographs of final gage strips of heat
T15 annealed for 5min at (g) 650°, (b) 700°,

(c) 800° and (d) 900°C respectively.
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(a) Primary recrystallization grains
(b) Secondary recrystallization grain
Photo. 2. Electron micrographs of final gage strips
of heat T15 annealed at 1000°C.
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Table 2.. Activation energy of induction period of
secondary recrystallization. (kcal/mol)

| MnS- | MnS-
Heat t T15 INC3a| Al3 |treated| treated
heat heat
Inclusion - TiC | NbC ' AIN ' MnS | MnS
Present
investigation 120 120 110 130 103<1

Heat of solution | 54¢2) 420 380Gy 256> | 250

Activation energy
of diffusion 216y 210 183 5093 | 506

Sum .75

&| 56 | 75 75
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(4) SAwaAMURA? (5) AINSLIE® (6) LEAk®
(7) Leak®
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