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Abstract

Fully tempered vacuum glass has been widely concerned for its excellent sound insulation, energy
saving and safety performance, but its impact resistance and impact failure mode need to be fur-
ther studied. Through ANSYS simulation platform, the display dynamics model of falling ball im-
pact on fully tempered vacuum glass was established and impact simulation was carried out to
study the impact resistance of falling ball impact on fully tempered vacuum glass with different
types of pillars and different layouts of pillars at the same distance. The results show that the im-
pact resistance of fully tempered vacuum glass with ring type pillar is the best, and the impact re-
sistance of fully tempered vacuum glass with round ball type pillar is the worst. The impact resis-
tance of fully tempered vacuum glass with triangular arrangement of pillar is the best, and the
impact resistance of fully tempered vacuum glass with hexagonal arrangement of pillar is the
worst.
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Figure 1. Transmission and reflection of elastic waves at different
interfaces
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Figure 2. Schematic diagram of the explosion of a fully tempered va-
cuum glass on impact of a falling ball
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Figure 3. Schematic diagram of the viewing angle of the support object observed by human eyes
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Table 2. Steel ball impact fully tempered vacuum glass simulation program information
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Figure 4. Five common types of pillars
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Figure 5. Stress propagation of fully tempered vacuum glass for cylindrical pillars
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Figure 6. Nephogram of the maximum stress of five kinds of pillars falling ball impact members

& 6. AMIEWEHATRGRANIE

DOI: 10.12677/mos.2023.125444

4900 e RSE TR


https://doi.org/10.12677/mos.2023.125444

KA 45

SRR, R IR SRR A A FOE B A ot o P et s B9 GR BA R 2D B, C A
B BERAY . FEVCERARCE 0.5 m i B div& R A PRI, B ORAE 07 SO P BR K R T B A2 3.13 mis
(RIFARVE -V =2gh, g HL 9.8 m/S?)FITHIL T, IRAYSCIRPIIG AN A6 L2 B 52 B (R I A /Ny
87.456 MPa, [l BR7Y SCHE 1 2 A1 5025 DR 52 B R e KN ) fe K 125.19 MPa. 7 LRIERR SCHE M A1
(%G R I Bl DN XTI 211 (0F = S NIl 0/ NP R G R I R i 1 Bl 1Y P - a2 15 = SN A
Ny LA T R R AT o B BRI SIS R P 2 I R A SR B T R, O B AR
C A, MR SHFEEE 2 (a2 WA g P N Rz, BRSO, 2 18] 6T B 1 -5 1 1 A D12k
PR b N BN, R R AR A L BT VARE SRR TN RN . DAL, C AU
X BRERAAT 2 R, NI BN R T E, IF B B AU MmN 7132/ C
RAK T LB R AR S, S EN % .

5. FRIHEMG AR TR LML REHBRERNL
5.1 ZIEWHITIAR

SV 77 X EG B TR  IE = AR AE N I HE G =P 75 5[ 15] AR 7L
(R AAM AL 2 300 mm x 300 mm (K2 fr, SCHEIIRIRIEE AR 2 50 mm, {32 3 SCHEYik IR Y 1)
L BB U YRR B A, B DA B RAT TR I F B SCHE I E NI A R =R O A B
AR 7 fos.

(a) IETTT% (b) E=MATE (c) IEANILTE

Figure 7. Schematic diagram of support point arrangement
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Figure 8. Maximum stress nephogram of a square arrangement of falling ball impact member
8. EAFHAm R NEHHNEARNIZE

106.02 Bk
96443
2087
63296
75725
@153
058
53008
45435
37663
029
278
15145
75725
0B

103.34 Bk
95956
88575
1190
73812
6431
5905
51669
44287
36906
9575
22144
14762
73812
L3713

104.6 BA
713
8a.655
82187
4715
67.200
59.772
52301
44820
37.358
2685
22415
14943
zar1s
amn

(@) 0.65m (b) 0.66 m (c) 0.67m

Figure 9. Nephogram of the maximum stress of an equilateral triangle arrangement of a falling ball impact member
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Figure 10. Maximum stress nephogram of a falling ball impact member with regular hexagon arrangement
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