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THE EFFECT OF FORGING RATIO ON MECHANICAL
STRENGTH OF 13% Cr STEEL

Kenji Ono, Dr. Eng., Ryoichi Sasaki

Synopsis: _

It is well known that forging ratio affects on the mechanical strength of steel, yet a neces-
sary forging ratio as structural steel varies with different kinds of steels and-ingot size.
The experiments herein introduced were made to clarify the effect of forging ratio on the
mechanical strength of 139 Cr steel. Eight specimens were used which had various forging
ratios from 1 to 73, and test pieces were prepared being taken from two directions (i. e. for-
ging direction and the direction at right angles to it.).

The results were summarised as follows.

(1) Tensile strength was not affected by forging ratio.

(2) With increase of forging ratio, reduction of area and impact value increased to the
forging ratio of 18 and then decreased slightly, however those in the direction at right angles
to forging decreased considerably to 10°5 forging ratio and then increased slightly.

(3) At room temperature, variation of fatigue strength had analogy to impact value etc.,
however, at 400°C, it showed different tendency.
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Table t. Chemical composition and the degree of cleanliness & thickness of non-
metallic inclusions (Japan Gakushin’s standard)

Chemical composition () Cleanliness & thickness
Charge No. : e e s .
T.C | Si | Mn P | s Cr | A type B type
—_— ——n i L] L — —— T S :
g 17 P06 0*13 043 O'OZO& 0025 13°35 , 02, 1'5pu 3.3, 36p
& 19 0°15 0°2 038 0°017 : 0°020 ' 13°38 . 1*2, 3'0p 47, 6°6pu
* Table 2. Preparation of test pieces.
Charge No. Forging ratio Preparation
- i e e - e R -
B 16 1 25mm square bdar, cut from ingot
g 19 2 90x80mm rectangular bar, cut from ingot, and forged
é0mm square bar, divided into four parts lengthwise
g 19 4 forged 85mm square bar, divided into nine parts lengthwise
g 17 6°3 forged 75mm square bar, divided into six parts lengthwise
817 10*5 forged 6é0mm square bar, divided into four parts lengthwise
g 17 18 forged 45mm square bar, divided into four parts lengthwise
g 19 45 i forged 25mm square bar
g 17 73 forged 22mm square bar
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