% TR Bast HSH
- 286 - PACKAGING ENGINEERING 2024 4E3 A

BRERBERAEEKRITSAEESH

AR, EAC, BRRY, EBC, xE e
(BRPURHE Y a B TR S TRYB bR TREZHIEE A mEhL, % 710021)

FE: A6y XS MI0 R 2SR AR, ATEFEET ER 4RID RN E I ZL2Z5FH
BN IR E FE £ Creo 2 5 3D A, A I ANSYS LS-DYNA #4753 a2k % 45 A,
LSk RN R EO RN TER, SR DEAREGALARBEINT, R ASERREAN
34.42 MPa, T &EKMF AL H 40 MPa; * ik Koa B mik & % 38.71g, AAERBEEZE LA, T/~
S EAE 500, XIS G545 A PR E A 830%, £ 450 mm BESHE T, AREROEFTE, FREK
MR FEEART 8.02%, 4 WO E T oMW, BAMZFWMA TIA —RELEN,

KB EShAER; BHRORK; BEGHE;, TRERIN

FESZEES: TB4822 XHEtREM: A  XEHS: 1001-3563(2024)05-0286-06

DOI: 10.19554/j.cnki.1001-3563.2024.05.034

Design and Reliability Analysis of Circular Packaging for
Monocrystalline Silicon Wafer
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ABSTRACT: The work aims to design a safe and economical circular packaging scheme for monocrystalline silicon
wafer based on the six-step buffer packaging and 4R1D principle with M10 monocrystalline silicon wafer of a company as
the research object. A 3D model was established by Creo software, and the stacking drop was simulated by ANSYS
LS-DYNA. The packaging reliability was verified by the drop test results. The results showed that the maximum stress
produced by the falling angle was 34.42 MPa, which was less than the allowable stress of the packing box of 40 MPa. The
maximum response acceleration of the product was 38.71g, which was less than the brittle value of the product of 50g.
The average error between experiment and simulation was 8.30%. Under the drop height of 450 mm, the overall breakage
rate of the product was reduced by 8.02% by using this recycling packaging scheme. To sum up, the safety, convenience
and economy of this recycling package are superior to the existing disposable packaging.
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Tab.1 Impact test data for monocrystalline silicon wafers
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Fig.2 Schematic diagram of overall
packaging scheme

Zo AR B AR HERS T KT 1600 kg (FFHERD
10 )2 ), ARIEALAEFAMANST, SR A 1200 mmx
1000 mm {4 DY i) 32 AR ESDRHT L, TS 1R
S Al T T AT [ B 2T L, IO B e SR
HEAE TG A7 RS, O ff iz e oo &l 3 s .

a FEHERD

b MUZHEG

K3 R
Fig.3 Stacking status

2 BEGHESHN

it iz | aEROEYR AR ZAY, EAEYIR
Ao AR A T b 2 8 B R 15 S, SR BT A
IR o fil AT BROCH AU AL R e My it it 72 v 1y Bk v
ARZS, AT LY mlak G A 0 BN T A2 ) UG A



- 288 - f1 %% T 72

2024 4E 3 A

BIRPEISE, W DAL A2,
21 ESHEILE
2141 BEEL

PR AN BRIk Z w7 kAT T e Ak
o R RE R RN, AR &L 150 ARk
TTSEA R, PTG aE 7 A RSB ] DL fb S — A 3R
HIRE I B o 2% phfel B S5 A 1 1115 458 hy 8] R I AN 7 P
ittt s A T FHERS , YRR T M et t, Rt
T 2 R IS S5 A AT AL AL B 53 AN B A XSGR
A 35 RIS AR 2 B R RS B0 00 EL AR /N B8 /N R
EATINBR AL HE . SN AR T AL B R 13X 2 S48
ISR HABEBA AR R AR o [[IE, SR ™ i B Ik 21 [
ISR e o = ke B 11 ) 3 i o o L 26599
J& . KA A A 22 ] B ik B T BR (R B A 2E i,k
oA i A rp s B S RS R o R
2.1.2 #rRlEH

F| ] ANSYS Workbench A% Engineering Data 3543
HEAM RSB0 B T AR Sk 'Y, gk 2
Fime BEMZE AR EPE RAEL MM AL, BT E
VLB 3 MBS EON, BT e RLE PE Property ik
B B M 3 AR T4 Uniaxial Test Data. BF2% ofrbt
RS R 4 50 T 75 1 i e 25 i 43 HEP B 100 N1 T -

R2 HESTMESH

Tab.2 Simulation analysis of material properties
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Fig.5 Isometric force diagram under three drop conditions
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Tab.3 Statistical table of response acceleration under three
working conditions
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Fig 6 Real picture of fixed position of sensor
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Fig.7 Comparison of simulation results of acceleration-time curve of drop response
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Tab.4 Statistical table of response acceleration under three working conditions
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Tab.5 Comparison of damage conditions
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