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Figure 1
thermal oxygen aging
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Figure 2 Tensile strength retention rate of flame retardant reinforced PPE materials with different
thicknesses at the same aging temperature
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Figure 3 Relationship between solvent appearance and gel content and tensile strength
retention rate after tetrahydrofuran extraction of samples with different thicknesses
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Table 1 Relation between gel content and performance
retention rate after thermal oxygen aging of
different sample thicknesses
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Figure 4 Appearance and morphology of ash content of samples before
and after 180 C thermal oxygen aging
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Figure 5 ATR infrared spectra of surface
and materials below 300
microns from the surface before
and after 180 C aging

2.4 MEMIBEPPEMBEUINERESEENR

KRE(TGA) A
Bl 6 e fbiifs &)Z28)2 TGA 5 DTG 4.
Ca) 110
100
901
:\j_ 804
E o0 —ziikR
i — AL
60— i)
o R
404
304

100 200 300 400 500 600 700
I C

(a)—=TGA;(b)—DTG.,

M 6/ TGA LT W . Z4bar L2 MEE K E
TG W 2 I RE S AR 210 CEA TP IR F , X &
T TPPHE 200 ‘CLEL MR & , 8 450 CLE A %4
VER 5 ; AL HT TPP AEM R R Z R E Wk E Y
A, AL SRR TPP YW R4 T 254k, W%
ERTE 9% TRER 7% 08/ T 2 WA X nl fig &
TPP 75 & Ak b 78 v i) b b} 36 T AT T A B8 4k 1M 5
K, WA REJE TPP i 2 & w3 AF H W IEH T
T BT #FRE PR T i 3 B W S B 5 5 20 A
WA, Bk REZREMS BT RE B2 L E
LGRS RN O 2R K, X T
PPE M B RZ 74 T KEM /N TRy i & —
Y6 1Y PPE 51 XfE PR 2L 1 7 ) (ZCBR ) ) L 7 8 i A
HEPHBAKRARENRS ., NE6R DTG 4k
AT LLE B, 24 e R )2 AR AR IR (637, 2 TC)#R
TR E RN T T 3 AT
S ERAHAEMRZXM™EN E L
74

(bh)
354 — EfkniklE o
“ EALH BIRL
_ U1 — EfERE
= B ) 1075
& =254 |
= 20
=
o154 ‘
= 437.8 U
2104 I 637.2 C
= I
S /um'/(/\«(
o AR / e L '
5

0 100 200 300 400 500 600 700 800

/G

E6 ZUERELSETGAEDTGHMEZ&(EZHXiFEm:2064h@160 C)

Figure 6 TGA and DTG curves of the surface core layer before and after aging (aged sample: 2 064
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Effect of Crosslinking Structure on the Thermal Oxygen Aging Behavior of
Flame-Retardant Glass Fiber Reinforced PPE Materials

YANG Bo,GUO Molin, LIU Jie,HE Zhisuai, ZHONG Yiping, DING Chao,.UO Zhongfu
(National-Certified Enterprise Technology Center,Kingfa Science and Technology Co. , Ltd. , Guangzhou 510663, China)

Abstract: Based upon prior research concerning two distinct crosslinking reactions during thermal oxidative aging of flame-
retardant glass fiber reinforced polyphenylene ether (PPE) materials, this study expands its scope to assess gel content across
materials of varying thicknesses. It examines the interplay between the gel content, crosslinking structure and the post-aging
tensile strength retention of PPE materials under diverse thermal oxygen aging conditions. The results showed that the gel
content or cross-linking degree of the aged materials are highly related to the performance retention of the materials. In the
initial stages of aging, a marked reduction in tensile strength retention is observed. However, as aging time prolongs and cross-
linking reactions advance, the materials’ cross-linking network steadily matures, achieving gel content equilibrium. Notably,
samples of differing thicknesses undergoing aging at 180 °C exhibit a phenomenon of performance retention rate "overshoot".
Conversely, those aged at 160 “C manifest a distinct "plateau" in performance retention rate. Additionally, the material’ s
surface layer and core layer of the material exhibit distinct thermal oxygen aging behaviors. The thermal oxygen aging process
for these materials can be categorized into three stages: early aging, aging performance restoration phase, and aging
performance stabilization phase.

Keywords:polyphenylene ether; TPP flame retardant;flame retardant reinforcement;thermal oxygen aging;aging crosslinking
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