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‘ Table 3.

Effect of holding time from skin-pass to shear-line on the ageing time

needed to produce 0°5 and 1°0% yiéld-point elongation.
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Skin-pass reduction (%) * , 09

- ] ) -2°3

Yield-point elongation (%) 0°5

140 ‘ os - . 10

Holding time

Ageing time (days)

8h Approx 16
72 6

Approx 58 Approx 43 Approx 112.
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On the Changé of Hardness by Strain
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(Study on the hardness and fluting sensitivity -
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Table 1. Chemical analysis of éamples. (%)
Sample mark | C N |Mo| P | s cu | Ni| C| As | Sn | si

Sol Al

A,B,C,D* | 005 00225\043 0010 | 0°032

0-10 | 0*038 | 0*042 | 0*022 | 0*017 | 0*01 | 0°006

E 0-10 |o-0087| 0°50 | 0°009 | 0°022

008 FO'027 0°022 .| 07027 | 0012 | 0°01 0001

* Nitrogen content of each sample was measured, and the analysis of the other elements were
conducted of only sample A because sample A, B, C, D are all from the same coil.
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. Table 2.  Annealing conditions and properties after annealed and skinpassed:

S . ‘ Dissolved Gratn < Rockwell superficial
. ) rain size
&rgfke Annealing conditions- . gg;]ggﬁt 102Xnun;1ber/ . hardnesls.zo/
mm . (2
’ (%) Anpealed skinpassed
A ~ Batch annealed at 670°Cx6h 0] ‘ C 74 ] - 494 - s101
After the same treating as samp\ie C, heated s : 4. .
B at 350°CX 150mm and slowly cooled’ 000012, 218 54°5 55°0
C Contintously annealed at 6380°C %2 m/mn 000064 | 221 565 | 57°0
D vContinuOusly annealed at 900°CX2m/mn ‘ *0°00164 58 534 54°5
E Continuously annealed at 720°C x2m/mn 0°00088 © 184 59°0 604
o
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% 30 L 6 -
50— oo 10+ o
et ;50 »Z L 5 < .

i
. 8
|
!
l
/
!
\!

Rockwell siperficial bardness
\
L
\
) ’ n)\ -
O/O

% tﬂ
N
\ .
f

N N
521 “\'
5’ 1 1 1 L 1 1 L 1 L 1
0 T N ~ TD &~ YL o ~ ¥ ¥ w9
S5 YR RE L RRERS
N .
~ Al N o) o mmu\—.&

Agz‘/}g time (mn)

Fig. 1. Change of rockwell superficial hardness

by strain aging of 1°2 percent skmpassed

sample D..
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Photo. 1. Precipitation of fine carbides by 25°C
 aging in the outer layer-of 1°2% skmpass

) sample D.
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Fig. 2. Relatxon between the dissolved carbon

' ‘content and the maximum increase of

rockwell superﬁc1a1 hardness by strain
aging.
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1) Ak gk &, 48 (1962) 11,
p. 1379~-1380 :

2) B g, @(ww)g
p- 509~511

(a) aging time lmn (b) 3mn (c) 1000mn X 5000 (1/2)
" Photo. 2. Precipitation of cementites by 250°C strain aging
Q in the outer layer of (2% skmpassed sample D
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Fig. 1. Strain aging conditions and fluting

sensitivity.
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