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Table 1 The error comparison of right strech tensor U expanded by different series when n= 3
U U R R
a
0. 9727 0.2441 0 0.9727 0.2441 0
a= 1 | 0. 2441 1.0947 0 -0.2422 0.9727 O
. O 0 1.0000 0 0 1. 0000
0.9701 0.2425 0 0.9701 0.2425 0
0. 0047 1.2993% 10°°
0.24251.0914 O - 0.2425 0.9701 0
0. 9723 0.2425 0 0.9723 0.2425 0
I, 0 0 1. 0000 0 0 1.0000
a= = 0. 2425 1.0935 0 - 0.2436 0.9723 0
. O 0 1.0000 0 0 1. 0000
0. 0030 8.1862x 107 °
U n=2
Table2 The error comparison of right strech tensor U expanded by differtent series when n= 2
U U R R
a
0. 9688 0.2344 0 0.9688 0.2344 0
a= 1 | 0.2344 1.0859 0 - 0.2500 0.9688 0O
0 0 1.0000 0 0 1..0000
0.9701 0.2425 0 0.9701 0.2425 0
0.0128 0.24251.0914 0 9.4700% 10~ ° - 0.2425 0.9701 0
0 0 1. 0000 0 0 1.0000
0. 9723 0.2426 0 0.9723 0.2356 O
a= [?1 0. 2426 1.0901 0 - 0.2506 0.9723 0
0 0 1.0000 0 0 1..0000
0.0102 9. 8966 x 107 °
12 : : (X') {x') :
U R ,a= 11/3 :
a=1 a= 11/3 .04 -0.4 -0.2
Fi=10.5 098 013
a= 11/3 0.2 015 0.97
[ (7)
2 (18) (19

[
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Table 3 The error comparison of the two approximate expressions
n= 2 n=3 (7)
- 1.1704 0.0193 0. 0232 1.1708 0.0194 0.0233 1. 1708 0.0193 0.0232
0.0193 1.0685 0.0296 0.0194 1.0685 0.0297 0.0193 1.0685 0.0297
0.0232 0.029 0. 9985 0.0233 0.0297 0.9982 0.0232 0.0297 0.9983
5.4201% 1074 6. 0582% 105 9.6979% 103
- 1.1708 0.0193 0.0232
0.0193 1.0685 0.0297
0.0232  0.297 0.9982
0.8986 — 0.3848 — 0.2099] |[0.8989 - 0.3848 - 0.2098| [ 0.8989 - 0.3848 - 0.2099
0.4100 0.9071  0.0935 0.4102  0.9072  0.0937 0.4102  0.9072  0.0937
0.1542 - 0.1704  0.9736 0.1543 - 0.1703 0.9733 ] [0.1543 - 01703 0 9733
5.0362x 10°* 2.2143x 107 ° 7.3138x 107°
R 0.8988 — 0.3848 — 0.2098
0.4102  0.9072  0.0937
0.1543 - 0.1703  0.9732 |
3 , 3
n=2 [1] (X'} (x')
, (19) (7) :
, n=3 1 -2 0
[1] , Fi=|3 2 1
(18) (7) 0 4
4 3,
3. 4.
4
Table 3 The error comparison of the two approximate expressions
n= 2 n=3 (7)
3.0882 0.5834 0. 3338 3.0924 0.6235 0.3639 0.9016 - 0.0542 - 0. 0500
0.5834 28477 0.7939 0.6235 2.8418 0.8540 - 0.0542  0.9067 - 0.0886
0.3338 0.7939 3.9753 0.3639 0.8540 4.0496 - 0.0500 - 0.0886 0.79%47
0. 1176 0. 0534 4.6651
v 3.0795 0.6294 0.3475
0.6294 2.8084 0.8466
0.3475 0.8466 4.0203
0.5038 - 0.8938 0. 1528 0.4921 - 0.8766 0. 1435 0.2197 - 0.3718  0.0999
0.8615  0.4924 0. 0603 0. 8667  0.5000 0.0735 0.2273  0.1059 - 0. 0500
- 0.1319  0.0754 0.9787) |- 0.1257 0.0885 0.9940) | - 0.0693 - 0.0486 0.2112
0. 0015 2.5983x 10" * 0.9206
R 0.4854 - 0.8631 0.1398
0.8647  0.4975  0.0692
-0.1293  0.0873  0.9878]
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A CLASS OF APPROXIMATE CALCULATION OF POLAR
DECOMPOSITION AND THE CORRESPONDING COMPARISON

1 .1 _ 2
Zu Wang Guansuo Dui Zhigiao Wang
(' Dep artment of Mechanics, Beijing Jiaotong University, Beijing, 100044)
(*I'nstitute of Mechanics, Chinese A cademy of Sciences, Beijing, 100080)

Abstract Based on the series expansion, the series forms of right stretch tensor in polar decomposition
are given, and the different approximate expressions of right stretch tensor are obtained by selecting differ
ent number of series terms. From the different expressions, the series expansion with the least error is
found. T he effectiveness of the approximate expression is verified using some simple examples. Compared
with the approximate expressions of right stretch tensor U and rotation tensor R proposed by Ref. [ 1], the
approximate expressions of right stretch tensor U and rotation tensor R given in this paper are of simple
forms, high accurate and widely applicability.

Key words series expansions, polar decomposition, stretch tensor, rotation tensor, approximate ex-

pressions



