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SOME EXPERIMENTS ON RESIDUAL STRESS RELIEVING

Synopsis:

Akira Takaoki

In large forgings, such as turbine rotor, it is important operation to relief the residual stress.
Therefore some experiments on stress relieving were studied by the Sachs’s boring-out method.
The specimens (70tam diameter, 210mm long) were quenched in- water from just below Ac,
transformation temperature, and then reheated at various temperatures and during different

hours (100~600°C, 1~90h).

The results obtained were as follows;

(1) Residual stress relieving depended mainly-on the heating temperature, and the curve

of stress relief showed linearity for it.

(2) Heating for long time had scarcely affected on the stress relieving.
(3) Variation of hardness at the surface of specimens by tempering showed approximately

the condition of stress relieving.
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Table 1. Specimen and its heat treatment.
0+332;, C-steel Cr-steel
No.| Heat treatment ‘No.‘ " Heat treatment
1 | 700° W.Q 31| 700° W.Q
2 7 100°x2° A.C | 32 7 100°x2° A.C
3 # 200° # # |-33 7 2000 7 4
4 7 300 7 4 34 7 300° # #
5 7 400° 7 4 35 7 400° 7 4
6 # 500° 7 # 36 4 500° 7 %
7 7 600° 7 37 | 700° A.C
8 | 700° W.Q . 31 { 700° W.Q
9 v 38 . 7 140°x2° A.C
10| # 116°x1° A.C|39: 7# 7 o14° 2
t1{ # # a0° # |40l #  # 300
12| "# 200°x1° # |41| # # 90° #
13 7 # 20 %4 1 42( 7 500°%x1° #
14| # # 10° # 431 7 VARV LI
15{ # # 40° # 44 7 7 6° 7
16 7 300°%x1° # :
17| 2 7 2° 7. 0°389, C-steel
18y # # 100 # .
190 # # 30° 7 INo. | Heat treatment
20| 7 400°%x1° 7
21 4 7 2° 7 o .
22 v s B e A
23 v 1g° # 47 R 4 &° // .
24| # s00°x1° # |- L, L S -
48 A S (o L 4
227 gl s 00 4
2| 7 » 4° 7
27| 7 v 10° # A
28| 7 600°x1° # | Cr-steel {C v787%
29 v u 10° # Cr 1709,
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Fig. 1. Coincidental time curve of tempera-
ture at center and surface of the speci-
men which is on heating.

#waph: 2 L 240, FEIE A S v—
— R =B IUA I mx—2—RHHLT. ZFlicYD
T2 ML, FEERL g 32X EEiLE 2—
BT A ELAERLU. 2O ERs & B DS
BAEDN T v Fid 78 L IEFENCHTD 22 dhids A S .

Imt. £ %8 # B8

L. HBHEEET—ERMERSL 12356
700°C W.Q E{¥t% 100~600°C TH & 2 KeffFi%L
1R OB NS A% Fig. 2 WiRd . RHlIZr=66
~30mm [ TZDOEAHEL 7. T73b Bllilps L 076D
W TITIRSAE S, SR TIEREETAE 28, Wi
T r=21~24mm, HIHHF T r=15~18mm (KL
TIWXIEAE zero L5 2TWA. JETIGHEDOMBR TR
71 zero DFRIRIT EAE LA L, IEHESEKDIT oW
TSROV TN —EIC DD THENE L.
Fig. 3 X =10, 20, 30mm sty %4 O R
PIIREIE (2 BEREE) I L h R a N s K2 Y-
OV SHORBTRNTREAE S L, IJITERAZ
Bkihin® & O, FARORINCDNTERIZFE—TH 5.
2. & AINBYREETHEM 2L A 123540
Table | ZR3 3 8~30, 38~49 31 44 3 100°
~600°C iz b Z OS2 LA 0TS 5.
ZOPN 500°C D C 0°33% FRMTHIE & Dl
OS5 A% Fig. 4 TAvg. 700°C W.Q Fsncit
U/ E 72T 353, 1~10 BRI T

60 <

stress (Koa?)

Longrtvdinal
=

0 0
Iiac -2
£5 t\\
gs B
& |
0 P 0
1

Radiat

|

=

stress (lea?)
H /77 ‘_

/0 20 Jo I35
Radious (mm) '

Fig. 2. Residual stress distribution in 70¢
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Stress relieving diagram by heating
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