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- The Effects of Small Amounts of Ni
-and Cr on Hardenability and Proper-
ties of Slack Quenched Zone of 0.5%

C Constructional Steel.
(Studies on effects of metallic impurities on
 properties of steel—1V) '
Shiro YosuimaTsu, Dr. Téru ARaxI
and D7. Ryuichi NAKAGAWA.
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Table {. Chemical composition.

(%)\ clsi|Mn|lNlcr] P | s |cu
Steel ) o
1 [0°54]0°26|0°62|0°05|0°27.|/0°019{0°023 |0°11 -
2 10*5010°26|0°69|0%43|0°42|0°005{0°0320°15.
3 10°50|0°31[0°69[0°61{0°23]0°009|0°030|0°15
4 |0°50|0°31|0°71]0°63{0°41|0°010|0°031|0*15
‘5 0°52(0°280°67]0°64|0°65|0°009 {0027 {0*15
6 |0°52]0%2710°66[0°6410°85[-0°012[0°026|0°15
7 10°5010*23|0°64{0°85|0°420°004 {0°0300°15~
8 |0°55|0°29[0%64|1°04[0°2710°02010°*025|0°11
9 10°5510*27|0%6411°04|0°47 | 0°020 0°024 |0° 12
10 10°52|0°30|0°64|1°04!{0°65|0°020|0°024 {012
11 [0°5110°28{0°64|1°0510°86{0°020(0°024(0*12.
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Table- 3. Time for 1% bainite transformation

vestigated.
of the specimen investigated.
. Nucleation: | Growth rate
Cr | Ni rate (N/unit | (mm/sec) - .
Code volume/sec)| 10-3 Code Cr Ni Time (sec) ;
(%) | (%) |600°C|650°C |600°C |650°C (%) (%) 400°C | 450°C
Steell | 0°27 | 0°05| 271 29 — — Steel 1 0°27 0°05 "B*5 - 30
7 3 0°23 061 94 11 4°5 2°5 7 3 023 0*61 8°0 3°5
7 6 0°85 064 7 4 1*5 2°0 7 6 0°85 0°64 12°5 6°0
7 871 027 1°04 71 5 5*5 2°0 ) 0°27 1°04 10°5 55
7 11].0°86 | 1°05| 2 2| 1°3] 2'8. 711 | 086 1°05 21°0 13°5
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Fig. 2. Effects of Ni and Cr contents on
impact value of 10, 30 and 50%
unhardened specimens.
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Table 1. Check analysis and the mechanical properties of the specimens after bending with
: a 26mmg roll or holding for 5sec during cooling from 680° to 300°C. (Cyle I)
, Hardness (Hgr 30t) Tensile properties(After the treatment)
) Treat- :
Steell C9% | N9 After 29, Tensile . . . Yield point
, / ment %Arfe’gién zlzlet skin pass |  strength Yield point| Elongation elongation
and aging | (kg/mm?) | (kg /mm?) (%) (%)
) Bending 62°2 65°0 407 401 250 7°5
sk . .
A% 107031 0°0013 | priiding 53°3 60°8 36°2 33°5 3940 107
N Bending 63°4 65°8 437 | 413 256 57
b33 - . >
B 0%03 | 00021 | yo14ing 5676 6276 386 34°3 38°0 82
y Bending 64*1 666 4241 40°3 - 23°5 67
£33 . .
C*¥ 0704 1 00031 | oiding | s8e2 61°8 37°8 34°5 27+3 9+4
, Bending 649 676 43+1 415 2204 6°2
k% . .
D¥10%05 1 0%0026 | 1 ding 59+7 64°2 383 35%6 2949 744
Bending 65°4 66°8 4249 4101 | 2601 6°0
kk o .
E®) 0706 | 070033 | p 1ding 556 6374 37+0 3249 36°5 8°1
: , Bending 61°3 64°3 40°7 377 26°3 4+9
k| e . .
F#4 0707 1070020 | fiding 59°5 628 39°1 36°5 270 95
' Bending 65°7 68°8 475 42°5 - 20°3 5°4
E33 . ° 9 N |
G* 0708 1 0°00% | Hyg1ding |  -63-0 65°8 4572 40°8 27°8 84

Note *

P: 0'621%, S: 0'012%, thickness: 0°30mm ** Thickness: 0°~0°24mm
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