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ON THE TRIAL MANUFACTURING OF HOT
TORSION TESTING MACHINE

Synopsis:

Kikuo Tajima, Keijiro Kugai

This report deals with the newly-designed hot torsion testing machine, and this machine
+is designed to investigate the workability i.e. the strength and malleability of steels at high
speed, high temperature corresponding to general hot-working processes. .

This machine consists of the torque pick-up, a resistance furnace, a motor and reduction

gears etc, -and its capacity is as follows;

(1) Twisting speed of specimens can be changed from 30 to 1500r.p.m. by nine steps.

(2) Testing temperature range is below 1400°C.

The feature of this machine is the use of strain gage as torque measuring apparatus,
and in this way, torque can be measured accurately even at initial instant.of twisting.

In this article, one example of experimental results were described together with the

construction of this machine. -
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Fig. 1. Skeleton diagram of the hot torsion testing machine.
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Fig. 2. Torque pick-up.
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‘Table 1. Revolution speed-deforming speéd.
Revolution speed » r.p.m. | 31°5 | 63°0 | 10°7 ' 160°5 ; 213 320 ; 482 840 | 1500
Deforming speed(Itihara)_é 165 33 56 8+4 i 11°14 16°7 ’ 25°2 43°9 78+45
Mean deforming speed & ' 1°1 | 2°2 37 | 5% gea | 11°2 16°8 | 29°3 | 523
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Table 2. Chemical composition of testing

materials.
C Mn | P  Si | S
058 0°53 0°0i4  ©*16 0*015

Table 3. One example of exp. result—number of
twist to fracture.

Testing
temp. 800°C - 9007 1000# 11004 1200 #
Rev.speed

rev .
31e5 TPt 1004 | 1125 | 16°3 223 | 24°5
12°0 | 1078 | 14+6 23+8 | 24+0
137 15°6 - 18°3 18+3 ' 17°5
¥/, .
213 7 1440 150 18'3 183 18+2
9+9 | 155 - 17°3 160 12°3
¥/, !
840 7 1949 | 155 16°8 15+8° 12°2
Table 4. One example of exp. result—max.

mean shearing stress.

T

Testing' ‘ {
temp. 700°C I 800 // QC0 7 IOOO 4 1 1007 ']200 7
Rev. speed :

kg {
/mm? '
31°5 r.p.m.{ 1403 10°70| 7*61 | 5° 4+12 | 285
: 1 13°00 10°78} 7*77 g 5+7 1,4-20 ; 2°85
213 4 18+71 1474 10-59 6°98 , 587 3°88
19+42] 13°24| 1126} 6°98 ' 5°67 4°12
] ‘
18423 15°22 1181 974 ! 6°74 . 4°71
P .
8907 | io-1e 15769 11-10 824 | 6°98 523
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