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Two methods of thermal stress calcutation by
Timoshenko’s method and Peritsky’s method for ciren-
lar cylinders and disks were discussed, and the results
of calculation were compared. The first method was
given by Timoshenko based on the integration of a tem-
perature % distance from central axis function, and
the other was that given by Poritsky based on multi-
variant simultaneous equations which represent elasti-
cal balances of principal stresses and strains in a eylin-
der and a disk. Caleulations were earried out for the
following four cases: a golid cylinder, a cylinder with a
concentric hole, a solid disk and a disk with a concen-
tric hole. The results obtained by the two methods
were identical for the four cases. It wae proved that
the two methods were mathematieally equivalent.

Key-words : Thermal stress, Computer, Elasticity, Calcula-
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Fig. 1. Maulti-layered a) cylindrical hermetic seal and b) disk-
like seal.
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Fig. 2. Thermally induced radial stress o,, tangential stress o
and axial stres & distributions along radius in a solid cylinder.
The temperature distribution used for the calculation is shown in
the upper part of the figure.
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Fig. 3. Thermally induced radial stress g,, tangential stress g,
and axial stress o, distributions along radius in a cylinder with a
concentric hole.

The temperature distribution used for the calculation is shown in
the upper part of the figure.
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Fig. 4. Thermally induced radial stress g, and tangential stress
o, distributions along radius in a solid disk. The temperature dis-
tribution used for the calculation is shown in the upper part of the
figure. Stress : 1 kg/mm?/division.
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Fig. 5. Thermally induced radial stress o, and tangential stress
o, distributions along radius in a disk with a concentric hole.
The temperature distribution used for the calculation is shown in
the upper part of the figure. *
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Fig. 6. A schematic representation of a part of a step-like tem-
perature distribution curve.
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Fig. 7. A test calculation of thermal stresses in a solid cylinder
with a continuous temperature distribution.

5.3 St

ZO XD CEERNRESAOBEICHE, Timoshenko 35
ic kB Poritsky B ZF i E R LBORA TR SN,
70 Poritsky A ER T A ERHA 2 FXTHT. £h
# Timoshenko T & 516G DL BRI Poritsky LD fg L
LTBLNLEITHS. vz i\ kB FEmc
i - MECHS. CNIIREFTORKRORAS CERX
MIOE AP THHE Y L.

—BRAEORESHIBERRAS MOBR & R 5h
5L, COBERKLRILZ e ERTES.

% BY R ¢ 7 W R BE A i et L T Timoshenko 35 ¢ P
OEE T EHHA L-AEE 7 icigiFi-.

IR OB A S FRORE TR USR8 LA TE
5.

#, ARCERTHLHTES.

6. ¥ U

Timoshenko # & Poritsky # 2= L 3G HOFERK &
HEOBE L H, —REWCRERZLOIC, HL (AN
BEEEACSMTH A E VD T ERTERASNh . O/
R 0 oo EoXERBICHEC k-2 5.
CNBOFERES GRS S B CERBALVWOT,
¥ErERSh TR LY.
ChOOHKEHELLOFEREZ LTHFER, FERICL
BRETE5.

x ®

1) S. Timoshenko and J. N. Goodier, “Theory of Elasticity”,
McGraw-Hill, New York (1970},
1a) p. 443: 1b) p. 441; 1c) p. 448; 1d} p. 442; 1e) p. 446; 1f)
p. 45; 1g) p. 452, p. 453; 1h) p. 455.
2) “JSME Mechanical Engineers, Handbook, A, Fundamen-
tals, 4A: Strength of Materials”, JSME (1984) p. 68.
3) M. Yamane and S, Noda, [ Ceram. Soc. Japan, 101, 11-21
{1993).
1) BEH H. The Glass- Technology and Communication, B8
5.
5) H. Poritsky, Physics, 5, 40614 (1934).
6) A. W, Hull and E. E. Burger, Physics, 5, 384-405 (1934).
7y A. W.Hull, J Appl. Phys., 17, 685-87 (1946).
8) BE# it A WM2W, BHHE, BRALE, ARG,
“BEE R, SARE (1990) p. 149, p. 153.
9y B B EELVa2—, 14, 851-56 (1959). :
10) B B, The Glass-Technology and Communication, No,
22, 28-33 (1991).



