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Effects of Stitching Thread on Fatigue Charactéristics of
Polyurethane foam Cored Sandwich Structure
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Abstract

The effects of stitching thread on fatigue characteristics of polyurethane foam cored sandwich
structures are investigated. Fatigue test and static test, being used in four point bending test, are
performed with various diameters and distances of stitching thread. The Results show that the
maximum load for bending tests is similar to each other, but after 10° fatigue cycles, the stiffness
degradation of the stitching thread diameter @ 3mm specimen is a much larger than that of the @ 5mm

specimen.
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Fig. 4 Load-displacement curves for static bending
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Fig. 5 Load-strain curves of bending test for

sandwich specimen. of stitching diameter
3¢ mm and distance 50x50 mm

Table 1 Strains for 4 kinds of specimens at
maximum load Prmax = 80 kgdunit : u € )
. 50X 50 | 50%50 | 50X 75 |50% 100
Specimen
39) 59) 50) 50)
Gage 1 -999 -844 -868 -926
Gage 2 -639 -425 -501 -547
Gage 3 883 731 799 825
Gage 4 1751 1663 1714 1658
Gage 5 546 340 334 382
AR 273 B 229 5IF AAAAY
HEES vus] Y ZE Asd dsix Fy
2700l st 2ETh WEEo] g 20%AA
vebtth ol AR 29 dtFol LT o
AEE0T sHEADE Adste fEE F 2o
7F 24 st5E FFYLEM 520 deH
= 3% A% BAAA Yot dgez
gag

32 =28 T2 Alg Zo

Fig. 62 2E]3Ale] &0l 3mmolx, 7+Ho]
50x 50 mm¢! Al@He] ozl Pmax—20kgf, <
H], R=0.1 F3}, =3HzZ F3Y Ai
5% 10° 2 10° Ao 2 & 7}g
Y 73 ANEE FR59
o AfES v Aol

Il 104te1 29 H=Fe

ko3
<
(o2 X
y

[e]

=2



o] A% 7.6% B FE7F ASEHAL, 5x 100 AL
oj]Z9 IEIFTE W& AFHY AL 11.5%,
10°%}o] 29 Hzdse we AgH
w8 Z=7F AsHA. ol fHg Fol =
8l5g ol o ol?a!(aomo) | LAt g 54
9 R2E NtHLE Aoz AlzHch
Table 2% 43/ AHE d&lq A5
Poa=20kgs, R=0.1914 FZ3%L 10°, 5x 10° 2
10° A}ol & 718 & Age Fosta 38 29
AgE Fdsted 4L A 5SS el Aol
ok 7)x 2EAxte] A& HFo) Z4z Smm
o} 50x 50 mmel AlEHE 10°9 I =2dFe
AlgHe A 3.8%, 5x 10° Alo]&¢] JJ &}
B2 AGHL 107%9 A= Zavh 28
10° Alo] 29 Hz stFe e AR AH
ARERT} 129%] 7 7 HAskgiTh |
/RE]Z]A}_,] Z]—E-J,} 7t bzt smme} 50% 7
FEAE dd= 1009 265
‘%%% Alféféﬁﬂ A% 8.9%, 5% 10° Alo] 29| T
HE 9.9%, 10° Aol 9] &

0

ofN aZ
o rlo

oll rlo mE
}‘n o H

zkzke] B2 85 Alo] Fo
E8T 63%, 14.1% 2 149% HAE 74353

;oirlr_\ezﬂs‘:wmo

Fig. 6 Load-displacement curves of 3¢ (50x 50)
sandwich specimen under monotonic and
after fatigue cycles.

Table 2 Maximum loads of specimens after each
fatigue cycles(unit : kg
5050 | 50x50 | 50X 75 150X 100
3¢) | 50) | Bo) | B50o)
Monotonic| 1062 | 1106 | 103.8 | 1085
10° 98.1 1064 94.5 101.7

5x10° 2 98.8 935 932
10° 93 96.3 93.2 92.3

Specimen

WEYHN TRES A2 Alo| 2o @g ztzto
NBES WYE o8t TeH 2L AE)e
AHgete] AR LEL AN,

SD=[{{F5) ™ (55 p (55 g 10
o 7}A,
A P=difference between maximum and minimum
load
A & =displacement of the specimen due to A P

Table 3& AN AP ~E]HAle] #7)
2 kAo W mE W FFo] et LA}
FolA 10° Aol E74x] F2ZAY A B A
dHo A wsls F3ld JA Ba2E&S F
3t @& AFEolg. 2E|AAY A E 3mm<
AR FRA3 a2 Z2A veivdz 2

0

lo
4

¢

th olE 2B ALY X EFo) F¥AAA A o
& Fv AR [T Fig 72 4FF9 Al
Aol disted FHZE Alo]Zo] WE o W3
& Yetd Aolth 2EHAL X E 3mmel AlH

2

|4 welel Fo] 74 A vebdi, 2 Al
24 100mme) AW AP Wzt AsiA
Uehdoh ol $de E 3o &9 2EHA}
R stgel ste] EFH FAse Ao
Atz €,

i)

Table 3 Stiffness degradations after 10° fatigue
cycles(%)

Specimen || 50X30(30) | 50X350(50) | 0X75(50) |50X100(50)

N
—
~1

SD(%) 174 176 755
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Fig. 7 Cycle-deflection curves of sandwich
specimens during 10° fatigue cycles
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