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Abstract

Due to its excellent static strength, fatigue resistance and impact resistance, glass has been widely
used in fuselage skin, leading edge of horizontal and vertical tail and cargo floor. In this paper, the
mechanical properties of domestic glare laminates were studied, and the basic mechanical prop-
erties and failure modes of domestic glare laminates were obtained, and the mechanical proper-
ties of domestic glare laminates were compared with those of foreign glare laminates. The results
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show that the performance of domestic glare is superior, and it can be used in fuselage skin, tail
wing and other parts of Chinese aircraft.
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Figure 1. Structural diagram of glass laminate
1. GLARE BER&EMREE
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g/Al/ (0/0) g/All. [AIl/(90/90) g/Al/(90/90) g/AIJHI[AI/(0/ 90) g/All (90/0) g/Al].
WY 5 M  L3A ARER | B hzfd, LBA AR N AU RifH; Y3A AR | BURE 46, Y5A AR
=N B EYE; VA AR | BRI A BT, VBA AR 1 AL BT ).
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RIS 7E INSTRON 1195 i3 AT, WK ASTM D 3039 [6]if17. HifE %R, #ik
R TEa L B RSz, FUMERE LA EL 1 30%, MAEEar. NMARTwR, KT E
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Figure 2. Tensile test state
B 2. pfitieRs

Figure 3. Failure mode of glass laminate tensile specimen
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Figure 4. Stress strain curve of tensile test (specimen: 2/1-1)
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Table 1. Tensile properties of glass laminates
2 1. %44t GLARE BERKMEARDF M4

g2 CIRURI THIAEG i IR PR B

Ex (GPa) Vyy oy (MPa) oot (MPa)
L3A 64.5 0.314 239 1014
L3B 473 0.235 214 268
L3C 55.0 0.271 243 641
L5A 62.0 0.315 238 1118
L5B 45.4 0.228 168 242
L5C 53.6 0.263 216 679

2.2. EfER

JE4EIREGE INSTRON 1195 iR3IGHL EiEAT. %18 ASTM D 6641 [6]iE0ARERI TR, B ikue 4 2o
TIG e H 206641 2, PRI I BCE TR 62 b, R A B, AR50 Til50
MU A O o SR TN 3R 2 L8R BT 1 30%, A drakay. ML RE ERIR . BRI, bl
1 mm/min 138 B2 5> N 2 30% R IRk far, W& il IR R g S By DL 2 mmimin (D00 2 5%
GBI, 1] RER B SO A . 4] 5 45 GLARE EEHUEAHAKNIRE,
6 45 GLARE JZEMUERAE A IR, ] 7 25 MR 4aalie 5 ) - NAR 2k
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Figure 5. Compression test status
B 5. E4Eti RS

Figure 6. Failure mode of glass laminate compression specimen
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Figure 7. Stress strain curve of compression test (specimen: 3/2-1)
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Table 2. Basic mechanical properties of glass laminates under compression
% 2. GLARE RIEMEGRELRSIFMHRE

W A Jet A i S R o

Ey (GPa) o5 (MPa) o (MPa)
Y3A 64.3 314 452
Y3B 48.8 184 264
Y3C 53.1 241 400
Y5A 60.3 315 719
Y5B 44.9 162.3 300
Y5C 52.4 237 594

2.3. mMAHYIRRE

T M B Y)AER7E INSTRON 1195 i3 HL AT, 4% ASTM D 5379 [6]iZatriE I ER, k5t
2R TEG N H 05379 2, PRI K B CE TR R4 a2 b, B AN E, Ml td T
RIEHUINA 0 SHREE TN 2 L BIR AT 30%, e, MAALIRE ER K. 5ELL 1 mm/min
10 T8 B2 3 N 20 30% M Ay, M B A B DS PR R FELL 2 mm/min BOINEGE 2B L Nk 2
AR, AR R I BR B SO i R

< 8 45 H GLARE JZEMR I N BI UIRBORAS, ] 9 44 GLARE JZ2 R AR P BY IR IE s i =, &
10 &5 HTH N B YIS R /) - RiAE 4R .

Figure 8. In plane shear test state
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Figure 9. Failure mode of in-plane shear specimens of glass laminates
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Figure 10. Stress strain curve of in-plane shear test (specimen: 3/2-3)

& 10. mABYIRERN 7 - NETHZ&OEF: 3/2-3)
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e IR R
R
Ssxy - H (8)
B
AP
xy — FAV (9)
BRI
Vi = |5+45|+|5745| (10)

X, Ps M HRERAT, Ns Py ABTUIRCRI (8 KEAT, N3 AP YRy - A2 2k 1(1000 pe~3000 pe)
JEAZIX AN AT B, N3 Ay I35 AP BTG RN NI N AR &, pes i 8 | EE RUIBT AR, pes
b ABFETERE, mm; t IAFEEE, mm. & 3 45 GLARE JEAR I N B VIS A T 22 L RE .

3. GR5Ie

GLARE JZJEMRFEA J12E AR S35 4 Fias, Pl s 74T R/ GLARE 71221 GE SR [8)
F1 2024-T3 5844 (1 MEREERE9]
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Table 3. Basic mechanical properties of glass laminates under in-plane shear
2 3. GLARE BiREN S IE K ZE R
R BT Y Jof R e e R e g
G,y (GPa) Sey (GPa) Sy (GPa)
V3A 20.8 109.7 212
V3B 18.2 0.9 185
V3C 17.1 84.6 205
V5A 17.5 98.1 212
V5B 16.8 84.6 184
V5C 17.2 81.9 235
Table 4. Summary of basic mechanical properties of glass laminate
2 4. GLARE BEREARNF MR HIBLRR
| B2 1 ALE5H Al
BT AR
2/1-1 2/1-2 2/1-3 3/2-1 3/2-2 3.3  2024-T3
R 64.5 47.3 55.0 62.0 45.4 53.6
P Ey (GPa) SCHR S 67 55 60 66 50 58 72
RF (%) -3.73 -14.0 -8.33 -6.06 -9.20 -7.59
THRAEL vy R 0.314 0.235 0.271 0.315 0.228 0.263
RIS EAE 354 247 305 378 225 299
Frfih iy
0. 29/ A 52 52 SCERERE 347 244 315 360 228 305 324~359
os0.2% (MPa)
PR (%) 2.02 1.23 -3.17 5.00 -1.32 -1.97
RS €T 1014 268 641 1118 242 679
BRI 3R L SCHRE 992 331 662 1214 317 717 448~455
Opt (MPa)
RE (%) 222 -19.0 -3.17 -7.91 -23.7 -5.30
RIS HAE 64.3 48.8 53.1 60.3 44.9 52.4
WAL E,. (GPa) SCHREA 69 56 63 67 52 60 74
R (%) -6.81 -12.7 -15.7 -10.0 -13.7 -12.7
JE 4 RIE K 434 236 341 512 227 360
0.29% i it 55 ¢ THEGR 390 253 319 414 236 300 304~345
O5sc0.2% (Mpa)
R (%) 11.28 -6.72 6.90 23.7 -3.81 16.5
Je M52 FE oy (MPa) Rt 452 264 400 719 300 594
BIP)IE R G,y (GPa) RIS H 20.8 18.2 17.1 17.5 16.8 17.2 28
;“;;‘]J 0.2% )i 58 E Seeyo.20 (GPR)  IRIRELIFH 149 114 123 124 118 119 207
BYYJ5EE Spyy (GPA) R FHE 212 185 205 212 184 235

e R%E% = (I — SCREen) ok .

it e A o M LU R L, 7 GLARE JE I BGR S0 25 R A SCHR [T Mt 2 A — B0, BIER 2/1-2
1 3/2-2 J= H AR A AT B 52 2 ) R 22 R A0 (93 50l 9—19.006F1-23.7%) , T 1 B0 B3040 R SRR [8] PR o 22 DR
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PIFE 15% LI, 7% B AS TR 50 HRf 5 (R 0 7 v 2 A FRIK o
4, g5ig

(1) MR 2f2E 4l 2 0 GLARE R 2= gt oA B & s, Hgmiai 5 5 6 ME 2k
BRAHTE, B O£ 4E 34 9 22 bR (1) 155 B A5 T e v, 90" 41 438 2 IR AR (WSS AT S B AKX T A A [R]
i E TG BRAFHE N Glare 2 AR, PifhEIENGE B 5 B 1R E R AR,

(2) KT 0°F1 0°/90° A 4L 3 () GLARE JZ AR, H By - NASHH N th & B AR T Al &8 ME 5
MBHZ R . MHIZE ERTDUIE tH, GLARE JZ AR B0 R 0] LA AN B, RIS — B B o 2Rt As
TEM B, BT A SRS AR L R AR 2 A Efer, HARA SR KRR 1 450 4 2008 5w AR s 5 JF
PSR E, ARO R EFRK, T S50 GLARE JZ2 AR AR B A N BRAK, BRIt R 7 - AR
LM R [FI BEE R AR EEE K, GLARE )2 AR TR 2 8 B A A B w41 4k, L3Rt
AW, UREE, BIEMGERERIEE ), HERARIIRERE AT Al &40 Glass /2 H i 1A% FR5EE 2 [A] .
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