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Abstract

Different rubbers present various characteristics, and misuse of rubbers from different material
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qualities may decline engine performance. Thus, identifying rubber material quality is essential.
The national standard provides a macroscopic classification for rubber material quality, while the
specific identification for rubber materials quality in similar environments is still in a blank state.
The rubber is characterized by an infrared spectrometer with absorbance and transmittance testing
according to their structures. The proposed method for detecting different rubber materials by
distinguishing feature functional groups achieves the identification of Silicon rubber, Fluororub-
ber, Ethylene propylene diene monomer, Ethylene acrylate rubber, Nitrile butadiene rubber and
Neoprene. On this basis, Infrared spectroscopy and X-ray photoelectron spectroscopy are com-
bined to distinguish the materials of fluorosilicone rubber and silicone rubber. This article elabo-
rates differences between various rubbers, and delves into the basis of testing methods.

Keywords

Rubber, Material Identification, Infrared Spectroscopy, Characteristic Functional Groups

Copyright © 2024 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 518

FERNIEZEN AT TR, HARshblaess mi et ttah /1, e B ENs MR E TE[1].
B A AR, ORI K e 70 T APRMEN L B R BIALR[2] . i TR BE S BRI R B P&
A, AR TART RSN E L RES]. B, AREA RAFROM L M SRR AL 2 B ik, 72
] % A BUALI 8 be 2 AR AN et 2 Dy T R DL AR I 5o AP AR — BRI IR Z L MR AN
HHZE[4]. B R — R R R A 4R 5 . NIRZE AR EEM TN W LA E
RFANEBA TGS |T B =gk, fERI . BRI C TG BRI AR I 25 (5] [6] [7].
AN R R SRR ELA A R O B SRR S 5, 335 3 (A 82 P T AN [R] A0S A5 iz ) i B AT T 25K
SCo B0, ERRRE By R IR R, O T A R AR (ST-O) AR AR RE . RENE K2 R AN
RO B ST R o AEREAR SR AU BEAE T B0 o T SRS AE 5 T A e U P e o L 5 NS T
RO AR E N . HEARR I RS ERE R 8022 . PRI, AR 2 R BL A e I A PR eI AR
HEIEHNE B LA EAL, A P RAR IR A AR P9 2 B L Rl JES b A e B [8] - (B AR, ESE
Brdzr=rh, Sl S AEGREATRAL, TR AT R S AE PR G R, TS e L AL 22 AR
SEME. AR AR RO RACIR S, BLAEAE T IR B A AR e B AR BRI . Bk T BRLALR, 2
BB TR, B MANEA BB HSE[9]. X BREARI AT N . i, (Hibhn®E
THERGIEM BAERE . B4, e I RIAR RGBS I 7 22 L0, [EZXhRifE GBIT 7764-2017,
PRAEFOS AN FIRR IR L 7 3 R, (B AR AU P PR 58 AR B 2 18 1) [X 3 At B i AT 484K [5] [10].
Bln, RERRRA BRI A E I, B KRR =0 SRR 20 P34 B BSR4 4% 22 5
BOK, 2 MR LIRS T RS GE T BRA i T ZR, AR 2 T S5OR B A 5 AR A
THEANE T MBEIARESR . 0T Lk i fE i B A AR HEIR SA TE 4k IR H, BRRFEIE DA LAt 21
G EARAS SRR VAL B IR 5 R 7 AECRAEAR M RS E I, AT RE 2 T 0k AR HLAth 21 A
IV R A SRR A . A A AR, AT b A IR R AR S A AR R A MERR A 30T i
ARSCE AR E Kb dE, X WEERIR . BIEIR . S0 SRR B IREAEES T IR ST 18
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Table 1. Experimental reagents and rubber samples
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Figure 1. FT-IR spectrum of (a) fluororubber and (b) silicone rubber
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Figure 2. XPS spectrum of (a) fluororubber (b) fluorosilicone rubber
and (c) silicone rubber
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Figure 3. FT-IR spectrum of (a) ethylene propylene diene monomer, (b) ethylene acrylate rubber
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Figure 4. FT-IR spectrum of (a) Nitrile butadiene rubber and (b) Neoprene
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