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& ' Tensile test. G=0.3495 (AC and AF)
Heat tr ji' tment Elfﬁl::i;;}mli Ultlm?ga?;f?ngt%l Elonf%atlon Contozoactmn
Annealing  Time of After After After After
Temp. C atli}e;ezp::i o As Cast Forged As Cast Forged‘ : As Cast Forged As Caxt Forged
800 1b 19.1 20.1 37.0 376 - 27.3 — 455
800 ° 3n 19.4 21.0 371 380 200 2%.6 26.4 45.7
800 Bh 19.6 20.5 37.3 369 200 29.1 23.1 50.0
850 1 196 . 204 379 ' 316 21.5 a7.9 24.2 455
850 3h %02 212 376 37.2 20.9 97.8 24.6 455
" 850  bb " 201 21.6 37.4 28.0 204 276 242 45.2
900 1h 205 20.0 33.0 37.3 21.7 255 27.4 45.7
- 900 3n 19.2 - 20.3 37.0 38.1 21.9 27.0 248 48.1
900 5h. 203 200 = 374 '37.3 - 19.0 25.7 21.1 45.7
950 1h 20.2 1838 36.7 371 24 25.5 30.3 44.2
950 3h 19.8 193 374 37.0 230 258 30.9 455
950 5h 194 195 374 375 200 = 263 '93.3 - 45.9
1000 1 o217 180 1y 363 233 24.8 987 426
1000 - 3b 200 - 178 374 353 198 248 26 401
1000 5h 20.0 180 3738 36.3 19.0 %7 922 408
,1100 1n 225 18.0 38.0 36.4 218 26.0 28.7 427
. ; " 1100 h 247 17.6 38.1 354 220 273 26.4 423
1100 5h 200 19.0 38.2 38.9 24.0 24.2 30.1 39.8
‘ 1200 18 215 20.2 389 38.4 935  ~953 3.7 417
1200 3h 20.7 181 1381 :,38.9 n2 27.6 298 . 401
. 1200 5h 18.6 18.9 33.6 385 - 253 7.8 40.0 43.2
) Un-treated 185 21.3 39.6 40.1 175 27.0 18.9 450
\( - = =3
Charpy’s Impact test and Brinell’'s Hardness.
. C=03494 (AC and AF)
Heat tgfeatment Brinell's Eiaidness Number Impact test* Eg. m/cm?
&ﬁ;ﬂlgég ghffeoi nlf;’?p ing As Cast@ After Forged As Cast After Forged
800 1 189 180 241 3.07
800 8h 165 177 217 . 338
800 b 182 176 2.09 348
£50 1n 169 179 248 3.00
850 3h 165 173 2.09 296
T 850 Bh 166 178 2.04 263
* 900 1 175 174 2.97 2.33

900 3b 164 181 2.65 215
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00 5 166 ‘ 177 - 257 2,00
950 1h 1€8 174 ' 2.69 2.09
950 3n 177 170 2.78 1.98
950 5 187 182 2.36 2,03
1000 1h 174 164 2.42 212
1000 3h 165 170 2.07 2.35
1000 oh 176 175 2.37 2.66
1100 1h 171 168 2.79 1.68
1160 3h 166 156 231 146
1100 hh 171 o 179 .2.28 201
1200 1h 162 161 2.67 119
1200 3h 164 . 167 2.16 1.58
1200 5h 155 152 1.31 0.94
Un-treated 182 196 1.98 4.45
% g ES
Tensile test. C=053% (BC and BF.)
Hoat treatment Elnngi;: /LC;ZP':\R U“ltim&u‘t;en S/t;?flgth Elonéation. Con‘%action
Iy y A

A A
™~ ~

Annerling Time of

| ‘?Pemp- Ge ath%?ap::ngn o, A_s Cast F“'}) ?ge:d As Cast Fifrt ;:d As Cast El‘t) frtgefd As Cast ]1'1‘&0 itge:d
800 1h 20.5 23.4 418 444 160 262 - 193 379
800 3h 22,0 4.3 430 448 15.3 938 177 379
800 5h 21.8 24.9 417 44.3 132 218 166 36.9
850 1h 21.9 23.9 43.4 4.6 139 23.0 17.2 36.9
850 3h 21.2 24.0 430 44.9 153 237 17.7 35.9
850 5n 21.1 23.3 42.0 442 16.0 93.0 20.0 36.9
900 1b 22.2 3.8 431 451 16.0 93.0 20.0 36.9
900 gh 21.8 23.5 42.7 45.2 147 225 177 - 339
900 5h 920.7 23.0 424 447 155 22.2 '20.1 34.9
950 1h 20.8 923.7 423 448 16.0 225 1838 33.9
950 gh 20.6 232 420 455 170 205 20.0 31.8
950 5h 21.1 22.7 431 454 170 21.0 20.5 31.8
1000 1n 21.3 225 440 453 138 188 143 30.8
1000 ~ 3n 20.6 226 429 458 12.0 197 153 26.4
1000 5h 21.1 22.5 45.2 451 113.0 20.0 15.5 29.7
1100 1h 20.1 91.2 443 451 13.0 19.8 166 25.2
1100 3b 20.8 21.8 447 457 143 182 16.6 95.4
1100 b 21.6 215 463 450 13.8 193 189 926.4

Un-trented 211 247 454 49.7 9.0 17.2 12.0 27.6
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% Fill ES .
Charpy’s Impact test and Brinell’s Hardnes:.
C=053% (BC and BF.)
Hent tlleatment Brineil's H:miness Number Impact test kg. mjc.m?
a‘;;‘;"%r;g :‘tir;l]feotfeg;?ping As Cast After Forged As Cast After Forged
800 1h 190 214 1.23 2.32
860 . 3h 189 _ 218 1.00 - 1.93
800 Bh 195 213 1.26 ' 2.19
850 Ib 192 207 1.97 - 247
850 3b 191 212 0.78 2.03
850 5h 188 216 084 2.46
93 1n 200 214 080 2.11
900 < 3h ) 193 223 0.95 191
900 Bh _ 187 218 0.73 1.76
950 1h 195 210 075 ‘ 2.07
950 3b 189 213 0.57 1.69
950 5h - 180 219 0.83 aS 1.99
1000 1 202 200 094 148
1000 3h 200 196 - 0.60 1.54
1000 Bb 204 185 0.81 198
1100 1h 198 197 0.78 1.31
1100 3h — 172 981 112
1100 5h ' - 173 0.87 0.84
Un-treated 223 246 . 0.55 : 1.18
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Steel with 0.349 Carbon, as Cast. (AC)

b
g SR
As Cast. Untreated. = . At 800°C for 3 hours. At 800°C for 3 hours.
x 100. x 100. . x 100.
Fig. 16. : Fig. 17. Fig. 18.

1{ At 900°C f.r 3 h.urs. At 980°C for 3 hours. At 1000°C for 3 hcurs.
x 100. x 100. %" 100.
Fig. 19.
b
> g At 11C0°C for 3 hours. At 1200°C for 5 hours. At 1200°C £.r 5 hours.

x 100. , " x 100. % 100.
£ gain a* 8007C for 30 minutes.
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Steel with 0.34% Carbon, forged. (AF)

«

R, W
FETRE BTN I G AT
After forged. untreated. ’ At 850°C for 3 hours.
x 120, . x 100. x 100.
Fig. 25. Fig. 26. Fig. 27.

At 900°C for 3 hours. At 950°C for 3 hours. At 1000°C for 3 hours.
x 100. . x 100. x 100.
Fig. 2. Fig. 29.

e i e

% ‘}2@ ' 5 h

At 1100°C for 3 hours. At 1200°C for 5 hours. At 1200°C for 5 hours.

x 100. x 100. x 100.
: Again at 800°C for 30 minutes.

o
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Steel with 0.539% Carbon, as Cast. (BC)

Fig. 32.

At S50°C for 3 hours.
x 100. .

" At 800°C for 3 hours.
x 100. .

- As Cast. Untrented.
x 100.

RS

At 900°C for 3 hours. At 950°C for 3 hours. . . At 1000°C for 3 hours.

~« % 100. ‘ C x 100 x 100.

At 1000°C for 5 hours. x 100. .

At 1100°C for 5 hours. x 100.
‘ Again at 800°C for 30 mirutes.



3

00

%+ — &

After forged, Untreated.
x 100,

x 100:

i

Steel with 0.53% Carbon, forged. (BF)

At 809°C for 3 hours.
x 100.

5% 2.

At 1100°C for 5 hours. x 100.

At 950°C for

x 100.

3 hours.

x 100.

At 1000°C for 5 hours. x 100.
Again ot 800°C for 30 minutes.

At 830°C for 3 hours.

At 1600°C for 3 hours.
% 100.

4\
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