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Katsuro Inouye
Synopsis:

By the use of the high-temperature and high-speed tensile testing machine mentioned in
report No. 1 (Tetsu-to-Hagané vol. 41 (1955) No. 5, p. 506~515), the author petrformed

tensile tests of the following combinations in regard to 15 kinds of steels (refer to Table 1)
 to be used for seamless tubes. .

Spéed -
\ 77]S 7/S 0.8/S
_Temp. -

1230°C
1030
830

For all of these, the author obtained both the nominal stress-strain curve and the true

stress-natural strain curve. The values of deforming stress (at. 20% strain) were listed in
Table 2. These data conformed to those of other authors already developed.
Among such factors -as deforming stress o, deformation (strain) e, deforming speed & and
temperature (absolute) 7%, the author obtained the following equation.
o=k . e®. ™. eA/TK

In this report the above relation was fully discussed.’ ‘

_—h (I LTt BRARNTIC & b BB R E D B L. R

= BrR OMIE DBS B 69MTENE Table 1 KR4 B b Th

B 1SR ICRW TR EREEEFER VEBEE 5. : o
ZEHL, KEZKEEMIC 20 CTEREEEIRB 24T HBMEFIZE T Table | iy, TILHEER
W, BRSEERLRDIZOT, ZORREHRNS. 77(S, 7]S For 0°8/S, HEEREESIZ 1230°C, 1030°C

_ . Frk 830°C & U, ASMHEEICHE LM DMAED 9 bk
. & B R S

-ﬁﬁﬁﬂ& FA IWRITAER RO T2, BRICHRNIHIT, = TCEBOEIE
HBEE UTEAIZDR Table | 1W/RT 15 S8 e s, HUHELZ0OMOEEEENT CERIN
THsd. FEI<v A A-vERCIIMBEMUMNERE 25868558008 ~FT2HHTX 5. EBIIHLHEE

WHERL TS DT, BB HERZEN D OBAIY 2-3 @O D4 b%ﬁb\,ﬁﬁ[ﬁ;%ﬁ@?ﬂ Utze - *
H5, T@ 15 METHERE 3N TV 2 WERMBPHIF : =
AEEPRETHS. BEHIIEE 100mm FBEDSE * HRfn 29 410 E_E‘IZEMI%W%Y:"AF’T’\'C%&
A X b REHRS D 3 O 2B, »EEF 25mm o HRKERMTHRASE

DB L, Table 1 1R LI EYLEE 2 i U T % wRE g2 gARFN 30 48 5. A% 506~515.

— 15 —



g & M

594 WAL 6 B
Table 1. Testing Materials
i ‘ Chemical Composition (%) : 11‘@5“1?11 Elonga-
. ren,
No. Type of e ,,,,er?l,:‘c_ ,___p__flmlvon“ ,0__ i Heat : 'j!n iogm o in
steel - c | si ‘'Ma, P S Ni Cr | Mo | ar ' Treatment | 7ok, | somm
; : i . I i i
Low carbon ; ‘. 3. " : ; ;
1| steel ., 0°16  0.01 0°52 i 0'0158' 07021 -— ! — | — | — 900°C,A.C. | 44'9 . 400
|_(Rimmed) | e : | ; u | ? L o :
Low carbon: i , : ; i ] | . { |
2| steel | 0°12 { 033 | 0°55 0°010[ 0023, — | — & — . — 7 4 | 488 1 3972
(Killed) f o ! . | ‘ an
3| SAE 1035 | 0°38 ' 0'26 | 0°55 , 0°014; 07020 — = — | — T | 850°C, A.C. 62°4 284
r ) ! . . i . i - li — . . — QOOOC—vF. C.—> - 5.8
4 | SAE 41405038;031;083i00204 — 1°07 | 0°22 1 600°CA.C. 81-0 2
Bearing | .. . . . : | qeaq | L 7 . ite
5 | ace steel | 0792|0719 1 0729 | 0018 —  — 131} — ! | 968 112
Free cut- . . . . . : X : . .
6 ting steel . q 19 | 002 | 1704 | 0°023 0°240 — : — — - 900°C,A.C.. 434 1 38°2
7| 95Me 510200 057 0011 — | — ' — {047 — | 7 506 36°9
steel ) | 4 ‘ a ! |
1Cr-0*5 Mol . e R o . . . 900°C—F.C.— . .
8 steel 0°16 | 0*27 | 0°56 [ 0016 —_ i 1*11 1 0°51 600°C—A.C. 53*3 : 35°5
2:25Cr-1 Mo} .. . o | e . b . o 7 e | .
9 |” Steet | 0712|020 0°52 lo 018 — 2429 | 1°03 % 71°5 | 21°1
1o [FCE0TSMO | 009 | 025 [-0v45 | 0020f — | — [4%65 | 067 | — | v 50.4 | 36°3
11i396’l\l steell 0-08) 0-33 ! 0-42 ! 0°012) 0°006 — [ — | — |2'52 600°C,A.C. | 54°9 14°2
! , ! oo
12 (13Cr steel | 006 | 041 ! 0°70 ' 0°0171 — | — . 1243 — | — F28808.+E38'“’ 51°8 21°2
13 125Cr steel | 0-08 | 0,86 | 0°80 | 0-029] — | 322 §23'87 169 | — | 900°C,A.C. | 70*1 . 29°8
14 [18-8 steel | 0°06 | 0°57 | 1°21, 07032 — | 9742 | 18'69 — | — | 1100°C, W.Q, 57°5 | 65°5
15 (18-8- Mo | o071 5eg0 | 1°57 | 0*039 — 10760 17740 2°60 | — % 63°0 | 57°0
steel ' ! i !
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Fig. 2. Nominal stress (o) —Conventional strain (¢)
curve of 18-8-Mo steel '
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Table 2.

Deforming stress of various steels at 20% strain (¢ in kg/mm?)

Rimmed steel

0*5 Mo Steel

Deforming Speed; Deforming Speed
\\““x,‘ 77/S 7]S 0-8/8 \‘\:\\ 77/S 7/8 0°38/S
Temp. °C T Temp. °C . 7 — :

1230 | 106 . 60 | a3 1230 105 | 779 | 58

1030 ! 15°5 11°3 7°8 1030 17°6 . 134 109

230 18°1 16°0 10*9 930 204 18°3 16*7

830 *7 17°7 115 830 256 21°8 17°7

750 — — 188 730 — — 24°3
Killed Steel 1Cr—0'5 Mo Steel

Deforming Speed: —__ Deforming Speed ;
\ 77/S ‘ 7/S | 0°8/S ] 77/S | 7/S | 0'8/S
Temp. °C Temp. °C \’ |

1230 1001 | 773 48 1230 1001 | 82 | 59
1030 148 1 11°6 20 1030 17°4 13°8 1 101
950 [ — . — 133 930 211 19:8 | 1570
230 1779 7 17°2 830 272 23°1 19°0
200 —_ — 13*9 700 1 — — i 30°3
830 23°1 1676 —_
750 — —_ 159 et
2*25Cr—1Mo Steel
Deforming Speed! :
—_Deforming Speed s TR = |
Temp. °C - 778 7/8 08/ 1230 112 8*3 6° 1
- 1030 178 134 106
1230 111 7°0 4-7 940 232 20°3 168
. 1030 15° 114 | 93 830 255 241 i 21°0
' 900 — — 144 :
850 — . 1772 5Cr—0*5Mo Steel
830 727 6 21 _?_j ~—_ Deforming Speed
, 77/S | 7/S 0°8/S
SAE 4140 Temp. °C ,

Deforming Speed: i 1230 {113 88 6°1
\ g =P 77(S 7]S 1 0°8/S 1030 bo17+7 14+3 | 10°8
Temp. oc\ | 930 l 2071 ¢ 1974 1 1771

830 31°1 238 —
1230 114 7°7 | 50 260 _ ] 8
1030 17°5 13°2 . 9°8 730 t —_ — 1 212
830 28°8 236 1970
3% Al Steel
Bearing Race Steel —
. ‘Deforming Speed' | i

Deforming Speed| \ vorzis o718 | otg/s

Temp. °C . ) i
T 1230 71 42 ! 3°0
1230 10°0 , 6°3 44 1030 15°3 8°3 67
1030 17°3 | 12'6 876 830 I 3476 23°9 16+0
830 | 330 - 266 | 217 i J L o
- 13 Cr Steel
Free Cutting Steel Deforming Speed

Deforming Speed | . 77/8 7!S 0°5/S
_\ 77/1S . 7/S 0°8/S Temp. °C i
Temp. °C  ——_ J ) f

7 1230 b 82 | 56 4+7
1230 19 | 72 45 1030 15°8 14°0 . 10°8
1030 16°3 ‘ 11°6 8°1 940 214 — b i3z
930 17°9 | 1579 11+9 830 26°4 19'3 ' 13°8
830 258 ¢ 17°5 12°5 - o :
730 — 5 = 1478

— 18 —



WMo sENTHRECHET 3L (1)

597
Table 2t 2]CZ));afortmi?g str.esskof vax;ous steels 18-8Mo Steel
2 % strain (s in kg/mm?) Deforming Speed| / ‘
77[S 7[S 0-8/S
25 Cr Steel Temp. °C . / /
Deforming Speed i ] . )
\ 77]S 7/S 0°8/S 1230 16.1 12°3 10°2
Temp. °C 1130 1946 —_ —
1030 24°3 219 196
1230 8°4 4°5 2*9 830 36°1 32*1 26°5
1030 13°0 9°4 73 -
830 256 21°3 15°5
5.8 Steel Table 3. Ratxo'of work-hardening
_ coefflcient.
Deforming Speed -
\ 7718 7/S 0°8/S Rate of strain [
Temp. °C N 77]S ’ 7/S 0°8/S
1230 13°1 | 10°3 7° emp-
1130 17°6 — — 1230 2°0 I 1°3 1°0
1030 21°2 1874 15°0 1030 3°0 | 20 1°5
830 303 | 25'8 | 230 830 500 | 30 | 25
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low carbon killed steel.
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INVESTIGATION OF BORON STEEL (I)
' Sadao Koshiba, Kazuo Tanaka and Asao Inata

Synopsis: . :

Effects of B on the transformation, hardenability, quenched and tempered hardness, and
mechanical properties etc. of Cr and Cr-Mo case-hardening steels and high-tensile steels were
investigated. The results obtained were. as follows.

The Ac, points were not affected by addition of 0.001 to 0.0119 B, but the Aéa points
were raised, while the Ar points were lowered. In this range of B contents, about 0.003%;
B is most effective to increase the hardenability. ‘ :

The quenched and tempered hardness of both Cr and Cr-Mo case-hardening steels containing
B was higher than that of those steels contains no B at tempering temperature of 200~
300°C, but the hardness of the formers decreased remarkably when tempered at about 400°C
at which there was no difference between them. High-tensile steels had the same inclination.

The yielding point and tensile strengtﬁ increased, while the elongation and reduction and
reduction of area decreased by adding B, but the impact value of case-hardening steels
decreased and that of high-tensile steels increased a little. The effect of B on carbufizing
property of case-hardening steels was not so remarkable and the carburized depth increased
a little by adding B.
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