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X-ray Investigation on the Change of Surface internal stress
depend on the Heating in Twisting work material.
by
Tard UEDA, Hiroyuki IWANAGA

The change of microscopic surface internal stress depend on the passage of time and high
vacuum annealing in Twisting work materials were studied by the X-ray. '
The following results were obtained from the experiment.

(1) Immediately load off, the round bar specimen which was subjected a twisting deformation
have a compressive internal stress together with a Longitudinal direction or a Tangential
direction in the surface of specimen.

(2) The recovery of surface internal stress finished about 48 times, get to a stable condition
together with a 0.2% carbon steel (S20C), or a high tensile aluminum alloy (17S) and a
electrolytic copper (CuB-1).

(3) In the neighbourhood of the recrystallization temperature of each materials, the surface
internal stress and the value of half breadth were exibited the heaty decrease. The
surface internal stress point out a remarkable decrease, according to the twisting
deformation become larger.

(4) In a 0.2% carbon steel (S20C), (211) diffraction line tend to separetes Ko, and K., at
between 350°C and 450°C. In a high tensile aluminum alloy (17S), (333) diffraction line
separetes Ko, and K., at 2560°C, it seems that the recrystallization occuring at these
temperature.
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Table. 1(a). Chemical composition of material.

Material ‘I !Mni si ] P 1 S ‘Fe

$20C “0 A8~ 0.30~ 018~ -y, ozy <0 02’ Re. ;

|

023 060 035 |

Table. 1(b).

| Material “ Fe ‘ Cu j Mn | Mg | Si | Alw;l
178 1.0 . 40 ‘ 05 1 0.3 ! 0.8 1 Re.
[ S R R
Table. 1(c).
Material { Cu | As  Sb | Bi | Pb | lFe |
- - :
|

CuB-1 99 96l b 003 0. 005 0 001, 0. 005[ 0. 01[ 001,

Table. 2. Mechanical Properties.
— i e u
| Materials ! Tg;éi gth Yslggn g"th ' Elongation

25kg/mm? 28

Tkg/mm® 9222

£20C ' 41kg/mm'

173 lrlS.Zkg/mm'—“
|

CuB-1 ’;23.1kg/mm2} 4kg/mm2f 55.1%
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Fig. 1. Dimension of Specimens.
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Fig. 2. Specimen axis and incident

X-ray beam direction.
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Table. 3. Experimental Condition of X-ray stress.

E Measuring apparatus Parallel béam type X-ray stress ;;mlgrzer.
Materials ; s20C s : CuB-1
% Characteristic X-ray - E Cr-K, Cu-K, :_ ——————— Co-K, -
Diffraction plane T (211) (333) (400) o
Filter | v N o Fe
Slit Soller slit (2<10) mm?| Soller slit (2x10) m;ﬂ Siollgrislgti((;Si 5)”;nAn;.
Tube Voltage 25KV 30KV ‘ o 30KV
Tube Current 5mA 20mA 10mA
Time Constant 1 Sec. 5 Sec. 2 Sec.m -
Gonio Scan Speed 1°/min 1°/min 1°/min
Chart Full Scale 500 cps 200 cps E 200 cps
Chart Speed 20mm /min 20mm/min L 20mm/n;1;1 -
Count G.M. count G.M. count | G.M. céunt a
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Fig. 3 (a). Twisting moment-Twisting angle Diagram,
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Fig. 3 (b). Shearing stress- Twising angle Diagram.
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Fig. 4. The relation between surface internal
streess and twisting angle.

Time
0 10 20 30 40 50

(hr)
60 70 80 90 100

—100
£ 20 N — o 0.1 /cm
o ///_{4-/————————. ————————— @—| 0.27/cm
Z —300 —F A @ I -4 0.37/cem
o | =T - ~tp—-- 5~ 0.47/cm
- = 0.57/cm

|
"~
=)
=
\
\
i;\X
\ \
|
|

Material : §20C

|
=)
=3
=)
S

Surface internal stress o
|
o
[a)
& o =
3 \v\
N

—-700(

4

—3800

Fig. 5 (a). Change of surface internal stress depend on the passeage of time

in various twisting deformation.
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Fig. 5 (b). Change of surface internal stress depend on the passeage of time

in various twisting deformation.
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Fig. 5 (¢). Change of surface internal stress depend on the passeage of time

in various twisting deformation.
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Annealing temperature (°C)
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Fig. 6 (a) Change of surface internal stress depend on the high vacuum
annealing in a 0.2% carbon steel or a high tensile aluminum alloy

(17S) and an electrolytic copper (CuB-1).
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Fig. 6 (b). Change of surface internal stress depend on the high vacuum
annealing in a 0.2% carbon steel or a high tensile aluminum alloy

(17S) and an electrolytic copper (CuB-1).
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Annealing temperature (°C)
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Fig. 6 (¢) Change of surface internal stress depend on the high vacuum
annealing in a 0.2% carbon steel or a high tensile aluminum alloy
(17S) and an electrolytic copper (CuB-1).
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Fig. 6 (d). Change of surface internal stress depend on the high vacuum
annealing in a 0.2% carbon steel or a high tensile aluminum alloy
(17S) and an electrolytic copper (CuB-1).
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Annealing temperature (°C)
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Fig. 6 (e). Change of surface internal stress depend on the high vacuum
annealing in a 0.2% carbon steel or a high tensile aluminum alloy

(17S) and an electrolytic copper CuB-1).
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Fig. 7. The relation between half- value breadth and annealing temperature

in a 0.2% carbon steel.
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Twisting angle : @=0.47/cm Twisting angle : ®=0.47/cn
Annea!mg temperature . 450°C Annealing temperature : 300°C
Material $520C Material © o s20C
Diffraction plane : (211) Diffraction plane : (2II)
Tube Voltage : 25KV Tube Voltage : 25KV
Tube Current : 5mA Tube Current : 5mA

Cl]aracteristic X-ray - (%rTI(a’ Characteristic X-ray Cr-Ka
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Fig. 8 (a). Diffraction Line Profile Fig. 8 (b). Diffraction Line Profile
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Fig. 9 (a). Diffraction Line Profile Fig. 9 (b). Diffraction Line Profile
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