FT0E 121
Vol. 70 No. 12

Bom Tk
CHINA RUBBER INDUSTRY

20234F12H
Dec.2023 925

SEEAP S

20 98 o B S B M R B 7K D B RO 5

(RE, A
(G AR K2 AL T RE

EES 3
BE, LT KiE 116028)

Z X BT G 1 A T 15 52 B AT 45 S5 D g 8 [ 50, 1 BUAT 9 3D AT BV L B 1 5 A R S VE AR (TPU) JF:
S50 22 )2 1 BB W RE I R 2 R B T B K A e R S AT BROC M BT B Abaqus T T B K A e AT BROTHI R B AL
X A e 2 I B4 Mk Fs 0N g LA S AR T (52 8% B R /INFI 3 A 3R AT 20 A7 o S5 SRR WD, LATP U M ) 22 )2 i 2 K 4 o
I52 £2 B35 K A1 5 B 42 i 187 T3 53 A1 T 4 G 122l T ik B ) B R FLIA B 1. 767 MPa, i R TP X T2 BT /K42 il b7 T3 20K

AWIEGE A A TC A B B2 R (BT B 3 1 B

KRR PP TR TR R I 5 22 )2 3 Z 4 B [ £ 5 Bl /K A1 5 4 iy g
XEHS:1000-890X (2023) 12-0925-08 =
DOI:10.12136/j. issn. 1000-890X. 2023. 12. 0925

FESES:TQ334. 1
XHkFRERAG: A

BB 02 W T Bl K o B0 Uz —,
o 5 2 P E O ) A B s S BB K T RE
SR, XA 17 K 45 ¥ 25 A2 2%, B R T R D, {5
Toik S A . THRALER AR 3DIT
ERE AR I A, Dy mI A | R AR B K S A T
feflt 7508

o IR BT LA 5 20 SO S,
VeV PR L 28 ph Sk 30 5f B RS L oy R
BRI e B 2 2 3 A% o BB AOAS B LGS
T T AR A Y [ A 22 )2 0 e KA v T
TS TR ]

R AR BE T M 3 Y N 22 )2 0 e R A B
JK 1 ) AL, S Sy T RE [ 5 )7 2K 1 5 B Al X B A
B, 5 AhTe 8RR R S E R 5 R A (TPU) BEAT
AR A, iz FH A BROCHAE X By K Sh7e AT
A7 FLA3 BT, 8 5 A Al 137 g AN AR 18] 32 7% B /N A
O AR B, LU O B K 25 0 it — 2 0 Ak B
Beqil

OSIDF A FHRIREG
(B S1EER)

1 TPURMEERE
1.1 @EEM RN ARG ER

H i A BR T 53 B B4 i F A A 1 455 20 4
BRI RL Y 12247 D, X AR A ALY 43 01 Sy
Ogden 1% 1 | Yeoh #% % Mooney-Rivlin £ %! FI
Neo—HookebE R, RS A ELAT AN W] Ay i FH ¥ i
[T 5 174 5L P A i 55 9 P L TG 5 I S A L 1
PEREFRAE , P L5 | AN AR B PR UK RAEAR A1 B
ke,

Mooney-Rivlints B J2& 5 iR 45 B b4 BL 1Y 7 5
170 B30 IR A 22— B R SR PR 5 A
AAR B PL B, BENE HE A 15 24 /)N R A8 S5 4F T AR M
BHEY 12547 A AH AR v A8 554 1Y 1 24T
Ry Gy A 2% , TE RN A 45 D TS v AR i A
BT R KT

Neo-Hookefi B HUA 1R 400 4 8 DI AR &
(Y 1F R A1 B2 88, FT DL S AR S B R 1) e P G
F, HA B R0 T AR R R A 0 T SR

EFEE N KRR 1963—) I MR FERMI A, RIS K0, W, FE NGB ARUEZ) et iz 2 5 FAZ a il DL T AR (= T25 5 s

*MFHER A (wxl_me@djtu. edu. cn)

SRR KRR, 2R, EEm IBVERERR LB K S 7e it sE 0], K Tl , 2023, 70 (12) :925-932.
Citation: GUAN Tianmin, QIN Hao, WANG Xinlin. Research on thermoplastic polyurethane elastomer waterproof shell[J]. China Rubber

Industry,2023,70(12) :925-932.



926 %o Tk

2023425704

Ao (AR ZBRUNEE T AR 4Pk O R 9 19 13 i
FHR,

Yeoh 5 AU TT DL Lb B50KE By b 415 348 L HRUAG fie 14 e}
M) 14T R o ARIEBHE /N AZ B, SEORE 9 A% A
RAARIR N T3 - iy 7% i 2 6 W oy B4 30 1 e 3
TEEETE AR ST, DR M 28 & A= 3R, g 7 - g
AR R i K A ARG AR A E OB S 2640 N, 3
LR 2% N 1 & A AL, Yeoh B 7R AT LA & B 48 1E
Neo—Hookes A, 7 v i A8 Z5 1 RE % 5 1) S ok
G AA R B Rz 7 — iy A8 AR A AH R X TR N AR 2%
1, B — S B0 AR AR 43 JE B, A
Yeoh 5 Y AN i Y iff 1 34 8 12 300% I 42 1t AR I
FHRH 25

5 Mooney-Rivlinf B AH [, Ogdenti B4 ] L)
TERA A IR AR AR R AS T T4, T 5 EL A 5
faii a0
1.2 MBSHEHNUE

HPSERER H 3DFT BN AL 3 % PR A
PEABHRFLIR (PLA) S5t SN -T /-4 &
I = eI R Y (ABS) Shoc A T4T BN 5 B KL 5,
RIWIPEM AN & 22 2 0 B B 7K Sh e 1 il
Mo D R 3 052 B — , WM DR BT L A /N Y
ok J8 2 7 AR AR I Sl 1 AR AR T ARk
AR G P A OT IR o L R AR b e, —
MBI 3DFTERHLRG BE A AN BN ER 5 25 = TRl i v
FTERHLIZ S AE B TR A bR o, 1l 3R TH RS |, T
38 o BB AR IE B B K B B ROCR . e, AR
FAREE FH 3D TEN SR R4 b o

s 22 P I 3DFT ENTPUBEAT T BIFSE , 3l i
P IR 5075 T 3DFT EVTPU Y R 7 - 25 i
&G REE B T EEPERESE) o IZF S TPUH
Fenner Drives/y Al NinjaTek 372y /] #£44E, HAR /KA
RURE FE 95 B, FHAR A 1T B MT S ] 124X
ML ASTM D638 IV Fii A i ke , 1 1 Origin &1 /4
BRI TPUBE AT Z 40 7 5 W A2 B P2 B, I 4
il R ) - R AR # 2R, an TR o

TPU & — M s AL R4 B 44 SO T
124 SCN AR B0 4 5 A Abaqus A4 B B, 7E B R
B Th T B PEAR L5 15 B TPURY A4S 4 45

40

0 1 2 3 4 5 6 7
EP S

Bl BR/RARIEEFE A 9SE R TPURYHL{H i 2%
Fig.1 Tensile curve of TPU with Shore A hardness of 95

TSR S fE . PR T Ogdenl (B %0 N=41,
Mooney—Hooke, Neo~Hooke fil Yeoh P it A< $4) 45
R VA S5 R A2 s

50

40 -
"]

<
£ 30F “
=
=
=
=20t

10F

Il Il Il Il Il
0 1 2 3 4 5 6 7

WK ; @ —Ogdenti i ; A—Mooney-Rivlinf& il ;
Neo-Hooke#i 7l ; @ —Yeohfi Y

E2 TPUARMEEME
Fig.2 TPU constitutive model fitting

MIEI2AT LA i, DU BrOgdents B 14 1 - 725
il £ 15 B B A B 4 197 g — AR il £ S R AR
R, EIRZEBUIN, BENS BT M IR TPURY ) 2
F1 o, AT LI R 5 EA R AR

TEVE MBS HOT, B P Ogden (N=4) A Hy
FEE IR g AR L A4 A 8 2 B A B0 AT S8 bt e
PEBEE . TPURYBRES B Abaqus B AF HEAT DA
JEa T MR TR

2 SEUNABKEHEERGHNERET SarE
2.1 HEEIEST

H1 T 22 J2 4o 2 36k 42 B [ A7 B 7K Sh e by b
1) Xt FR 5 4, 7R BRAR T AR S T HA B e



%12 W

KR FAE. PIB R R MR Bl K Sh e e 927

#1 TPUMOgdentR B ##15#
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Research on Thermoplastic Polyurethane Elastomer Waterproof Shell

GUAN Tianmin, QIN Hao, WANG Xinlin
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116028, China)

Abstract: Aiming at the problem that the existing rubber seals can not be disassembled and rapidly

prototyped, a waterproof shell model was designed using the existing 3D printing material thermoplastic

polyurethane elastomer ( TPU ) combined with a multi-layer interference joint thin-walled cylindrical

structure. The finite element axisymmetric model of the waterproof shell was established by the finite element

analysis software Abaqus, and the contact pressure and stress as well as the magnitude and distribution of

radial displacement were analyzed after the shell was assembled. The results showed that the contact stress of

the multi-layer interference joint thin-walled cylinder waterproof shell made of TPU was distributed on four

longitudinal contact surfaces, and the maximum contact stress reached 1. 767 MPa, which met the contact

stress requirements of IP X7 waterproofing. This study provided new ideas for the design of the elastic

element sealing structure.

Key words: TPU ;multi-layer interference joint thin-walled cylinder; waterproof shell ; contact stress



