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RESIDUA~L STRESS IN COLDADRAWN STEEL' TUBINGS (II)
| 'Hifroshé Imai

Synopsis: ‘ -

Following the prevxous report of some studies on residual stress measurements, the author
studied in this report the sinking and plug drawing of wall th1ckness, outside diameter- ratio,
about 109, steel tubings, and investigated on the relations between residual stress and two
drawing conditions, namely die contour and reduction. )

The results clarified were summarized as follows.

a) In case of sinking (Fig. 6 & Fig. 7) .

a.1) Residual stress increased with the increase of outside diameter reduction.

a ,2) The larger the die angle, within limit of about 102 reduction of outside diameter,
the residual stress of sunk steel tubings were greater.
On the other hand, when in excess of 159 reduction of outside diameter, the resi-
dual stress of sunk steel tubmgs with smaller die angle became greater.
Within 10~15%, 'reduction of outside diameter, almost no ‘influence of die angle could
be observed.
b) In case of plug drawing (Fig. 8 & Flg 9)

b.1) By reduction of the wall thickness the residual stress decreased remarkably with
the increase of reduction of wall thickness.

In case of about 109, reduction of the wall thickness, the residual stress 'generally
increased with.the increase of the outside diameter reduction and the die angle.

In case of about 209, reduction of wall thickness, when reduction of the outside diame-
ter and die angle were smaller, considerable negative stress remained on outer sur-
face, but they decreased with the increase of the die angle.” In case of larger reduc-
tion of the outside diameter, this phenomenon could not be observed and a compara-
© tively sma]ler positive residual stress occurred regardless of the die angle.

In conclusion, when cold-working steel tubing, a mederate reduction of outside
diameter and a sufficient reduction of wall thickness are required for the manufac-
ture of cold-drawn steel tubing with smaller residual stress.
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Fig. 2. Effect of die angle on residual
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and plug-drawn steei tubings.
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Table 1. Drawing program for the study of
residual stress in sunk steel tubings.
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Tabie 3. Drawing program for the study of residual stress in plug-drawn steel tubings.
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g
Synopsis: RS
! It is reported by Amencan investigators that B- treated Cr steel TS50B60 showed very good

. results for leaf or coil spring material of trucks, tractors and passenger cars. But in our
country there is few data about this steel, and so the authors studied the properties of TS50Bé0
in comparision with SUP 6 (Si-Mn steel) SAE 5160 (Mn-Cr steel) and SAE 6150 (Cr-V steel)
as minutely as possible.

Results of the studies were as follows:

1) Nen-metallic inclusions. .

There was little difference betwees. different steels and so the mﬁuence of B-addition was
not found. .

2) Transformation points.

High temperature order was as follows:

A, point: SAE6150>SAE5160=SUPé6> TS50B60

Aj; point: SAE6150>SAE5160>TSSOB60 =-SUP6

3) - Hardenability. .

Dy, calculated from the measured ]ommy curves, were 115mm for SAE6150, 100mm for
SAE 5160, 97mm for TS50B60 and 53mm for SUP 6. The fading phenomena of B were not
seen. The results of dilatometric observation at quenching were as same as above.

4) Tendency of quenching cracks.

The residual stress of quenched specimen showed the transformat:on type for different steels
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