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1. Scope of Application
This standard specifies the heat-resisting steel bars (hereinafter referred to as "bar" for all steel bars the
section shape of which are circle square, hexagon and plane).

2. Kind and Symbol
The kind and symbol of the bar shall be as shown in Table 1.

Table 1

Kind symbol Classificalion Main usage

STR 31
STR 35
STR 36
STR 37 Austenite series Exhaust valve
STR 38
STR 309
STR 310
STR 330
STR 660
STR 661
Ferrite series |

TR 1 | D
STR 3
STR 4 Marlensile series Intake valve
STR 11
STR 600
STR 616

Remark: When the symbolization of the bar is required, the mark '-B' shall be suffixed to
the kind symbol.

3. Manufacturing Method
3.1 The bar shall be heat-treated according to Table 2, 3, or 4 after hot-rolled or forged. Only for the
ferrite series bar, the anncaling, if requested by KIA, may be omitted.
For the Martensite series bar, the KIA shall indicate in advance whether the bar shall be annealed,

or quenched, or tempered, or the heat-treatment be omilted and also whether the bar or the test
piece shall be heat-treated. Also, for the heat trecatment of the bars of STR35, STR36, STR37.

STR38, STR 660 and STR661, the KIA shall indicate in advance the kind of heat treatment (Heat
treatment symbol in Table 6) and also whether the bar or the test picce shall be heat-treated.
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The black coating of the bar caused by hzat treatment

proper ways.

3.2 Unless otherwise specified, the heat-treatment of 1}

cutting or their combination shall not be performed.

Kind svmbgcl
STR 31
STR 35
STR 36
STR 37
STR 38
STR 309
STR 310
STR 330
STR 660

STR 6¢1

Remark: The symbol of the solution heat treatment shs" o¢ S and the symtol of the aging treatment
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shall be removed by descaling or other

:2 bar manufactured by cold-drawing, grinding,

Table 2. Heur treatment of Austeni ¢ senes

—

olution heat treatment

i

11G0-12060
1050-1150
1120-1150
1030-1150
10301180
1030-1130
885-015

965-995

1130-1200

E T

Heat treatment

Foa i,

tast cooling
fast cooling
fast cooling
fast cooling
fast conling
fast cooling
fast conling
fast cooling
fast cooling

fast cooline

o

fast cooling

mw——p

alter soluticn heat treatment shall be 1L

b e e  FEL S E e a—" i

G

il -

130-730 air cooling
730-780 air cooling
150-800 air cooling
150-760 air cooling
700-780 X 16h air cooling
or slow ccoling
780-830x4h air cooling

or slow cooling

-

Table 3 Heat treaiment of Ferrite serics

Kind symbol

STR 446

ey

Heat treatment  °C

anncaling

780-880 fast cooling

M e —
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Table 4. Heat treatment of Martensite series

Heat treatment  °C

Kind sy Queching | Tompurng
STR 1 800~900 slow cooling 980~1080 oil cooling 700~850 fast ceoling

STR 3 800~900 slow cooling 980~1080 oil cooling 700~800 fust cooling
STR 4 800~900 slow cooling 1030~1080 oil cooling 700~800 fast cooling
or 720 air cooling

STR 11 750~850 slow cooling 1000~1050 o1l cooling 650~750 fast cooling

STR 6C0 350~930 slow cooling

cooling

STR 616 830~900 slow cooling 1020~1070 oil or air 600 or more air cooling

4. Chemical Element
The chemical element of the bar shall be indicated with the ladle analysis, and its values shall conform
to Table 5 to 7. In case of performing the procuct analysis by the specification, the permissible
variations in Table 4 of 5 of KS D 0228 sha!! be applied. However, the specified values of chemical
element to which this table may not apply shall conform to the agreements between KIA and the

manufacturer.
Table 5. Chemical element of Austenite series
Kind | Chemical element %%
smiol ;

(.60 or less
3.00-10.00
8.00-10.C0

0.040 or less | 0.030 orless | 13.00-15.00 14.00-16.G0
0.040 or less | 0.030 or less 13.25-4.50 20.00-22.00

0.040 or less 13.254.50 20.00-22.00
0.030 orless }10.00-12.00 | 2050-22 50
0.18-0.25 0.030 or less | 10.00-12.00 19.00-21.00

0.040 or less | 0.030 or less | 12.00-15.00 22.00-24.00
STR 310 1.50 orless [2.000rless |0.040or less | 0.030 or less |19.00-22.00 | 24.00-26 .00

STR 330 O.150rless | 1.500rless {2.00orless |0.040 or less { 0.030 or less }33.00-37.00 14.00-17.00
STR 660 0.08 or less 1.UQorless }2.000rless |0.040 or less | 0.039 or less | 24.00-27.00 13.50-16.00
STR 661 0.08-0.16 1.00-2.00 {0.040 orless | 0.030 or less §19.00-21.060 | 20.00-22 50

C
STR 31 0.35-0.45 1.50-2.50
STR 35 0.48-0.58 0.35 or less

STR 36 0.48-0.58 0.35 or less
STR 37 1.00 or less

STR 38 0.25-0.35 1.00 or less
STR 309 0.20 or less 1.00 or less

Si

1.20 or less

2.00 or less
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