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ᬄःၸॡ᧗᜵Ὃᣖ˝੆ཿᄉᮔ฽ழก௦Ў᤯᣾ࠃ

ᰍࠈҪᤳᏤӐណᰍὋвᤤસՋ᤟ᄉഴࠪۋФ֐࠮

ᤈᛠ᝟ኪ[1-3]ǌᤇ̎ഴۋழก˞᜵ӉહጲবСጆ

ഴۋǋҮҦߥఛጲഴۋǋԪ᧙ઈՋก̾Ԣ᝟ኪ఺ഴ

઱ǌФ˖ὋҮҦߥఛጲഴ֖ۋԪ᧙ઈՋกࣂፂ३

ҁࣸค΍ၸǌཨᏪᤇ̎ழก᤯࣡௦̃ڙ፤ࣰ᭦ʼ

ͺࣲڎ଍ኪ΍ၸ֐࠮Ὃڙᮔ฽͉਒ࢹх్͇ʽᄉ

ൂᑚ΍ၸ֐࠮ௐᭉ᜵ᤈᛠܷ᧙ណᰍǌԲܰὋᄫґ

ࠪጹѫᄉ˲བྷ-˲ᦺ˲བྷᦲ὇EVMὈൂ ᑚኍԢᄰС

ֵ҃ᄉ΍ၸ֐࠮ᆐቂᣖ࠵ǌఴࢹͺᤤસEVMൂᑚ

ͺ˝ᆐቂࠪ៵ὋଡѢ۲̅థᬌࢿѫกᄉʻ፤ఛ᭦

ഴۋกὋࠃဗԵᤈᛠ࠵᧙ᏤӐណᰍԀԺঋᤳᮔ฽

EVMൂᑚࢹ߿ྱڙх్͇ʽᄉ΍ၸ֐࠮Ԣྱ߿΍

ၸ֐࠮ᔴډЮࠪःᄉ΍ၸຝऎˀবᑞ᤟ၸᔴډǌ

1Ǌࠃᰍ

1. 1Ǌណᰍழ಴

1. 1. 1ǊᏤӐ్͇ᄉᤤસ

EVMൂᑚ࣡ͺ˝ᰳຝ੊ͯຝʽ࠯ࠚ੊᫸༡౅

஧΍ၸὋФڙʿଋᝎܷ᧙පීǋጋܰጲǋु ᮲Ԣ఺

೙ҦᄉৰхʽὋʁ ᓉᑞ50̚100ˉڙ ćʽ᫁య΍

ၸǌఴ൒ណᰍ᧓ၸབඬҪᤳԢͯຝҪᤳᏤӐὋᤤ

સˉ130Ὃ̄ 100Ὃ̄ 70Ὃ100Ὃ120Ὃ130֖150 ć 7˓
ᏤӐຝऎᤈᛠណᰍǌ

1. 1. 2Ǌবᑞԟஜᄉᤤસ

ᄰСᄉ֐࠮ᑚᏤӐ᣾ር˖Ὃᤤસˀ΍ၸൂڙ

বᑞԟஜͺ˝ܾ஌ૈಕ࠾˝᧗᜵ǌఴ൒ណᰍࠪડ

ͨुऎǋડறͨ᫁ညǋԌ᎕ःԪ֖ᥰ࠶Aۋᆵऎኍ5
˓বᑞԟஜᤈᛠࠪඊԦဗὋડͨुऎˀEVMൂᑚ

ᄉࠃᬄࢹх్͇ԢᏤӐௐᫍСᐎऎణܷǌՎௐὋ

Ι૵GB/T 20028ú2005ǑᆴӐൂᑚ੊བ܇বൂᑚ

ःၸᬀጌࡈ˨லڎ଍ኪ֖֐࠮ణᰳ΍ၸຝऎǒᆷ

ϘݼᏤӐௐᫍὋԀॆណಧડͨुऎ὇SὈᛯђᒯѹ߿

὇S0Ὀᄉ50 ὇ˁԀ˙ႌϘὈௐὋᏤӐណᰍጻൢ[4]ǌ

1. 2Ǌណᰍ൥ᰠ

૊ណᰍழ಴᝹߿ᏤӐຝऎὋΙ૵GB/T 3512ú
2014ᤈᛠEVMൂᑚᏤӐណᰍǌᏤӐណᰍፆోՐὋ

ဖࠈᰍࠃڙណಧ࠱ ὇ܑ23±2Ὀ ćʽ࣯ྋុᓫ16 hὋ
вΙ૵GB/T 528ú2009ᤈᛠҦߥবᑞ฽ណǌ੝థ

ណᰍᤈᛠ3ጷࣰᛠណᰍὋፆ౦Ԩ˖Ϙǌ

1. 3Ǌஜ૵ူܪ

1. 3. 1Ǌ઱Ջழር

̾EVMൂᑚᄉડͨुऎγ૆ည὇S/S0Ὀࠪ ʿՎ

ͺᏧኤ̭Ὑѵ΃ӧ὇1970úὈὋݘὋ̓ ๑̠Ὃ̓ ๑ᰳѫߔ౅஧ᆐቂ

धԦ˖ॶᰳጞࢹር࣍ὋܢߥὋ˞ ᜵̯̂ᰳѫߔ౅஧೜ᰍ೜฽੾శክ

ͺǌࢹူ
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ᏤӐຝऎ὇TὈ̔ ᄉᏤӐௐᫍ὇tὈͅ Ὃࣲڎ ۲̅ణ̃࠴

˱กᤈᛠ઱ՋὋ઱Ջழር˝

S/S0˙mˇntˇqt
2ˇpt3

य˖ὋmὋnὋq֖p௦ܲᮉय઱Ջᄉጆஜǌ

вၸܰ଍กය३ʿՎᏤӐຝऎʽS/S0ђ࠴ᒯ

0. 5ௐᄉᏤӐௐᫍ὇t1—t7ὈὋ1ڎݟ੝ᇧǌ
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ᏤӐຝऎ/ćὙ1úˉ130὚2úˉ100὚3úˉ70὚4ú100὚5ú120὚

6ú130὚7ú150ǌ

1ǊʿՎᏤӐຝऎʽEVMൂᑚᄉડͨुऎγ૆ညᬣڎ

ᏤӐௐᫍᄉԪӐఛጲ

1. 3. 2Ǌ΍ၸ֐࠮଍ኪ

̾ඇ˓ᏤӐຝऎʽડͨुऎ᣹ҁ˙ႌϘᄉ

ௐᫍᄉᒬཨࠪஜ὇lntὈˀᄰःᄉབҦߥᏤӐຝऎ 
὇Tc˙Tˇ273Ὀᄉχஜ὇1/TcὈ×104ͺڎὋයԨణ·

઱ՋጲবСጆὋ࠱੝३ᄯጲܰ଍३ҁ΍ၸຝऎʽ

ᄉͤ᝟΍ၸ֐࠮Ὃ2ڎݟ੝ᇧǌ

᤯᣾ᬀጌࡈ˨லܰڎ଍३ҁEVMൂᑚڙ΍

ၸຝऎˉ25Ὃ20֖60 ćʽᄉ΍ၸ֐࠮὇lntὈѫѾ˝

13. 126 09Ὃ13. 134 83֖12. 412 79὇ܾ ஌ૈಕS/S0

˝0. 5Ὀ[5]ǌ

2Ǌʻ፤ఛ᭦ഴۋѫౡ

᤯᣾ᬀጌࡈ˨லܰڎ଍กԺ̾ࠃဗൂᑚڙ

ᄉͤኪὋͭ֐࠮х్͇ʽ΍ၸࢹ߿ྱ ௃กঋᤳᆷ

ʽൂᑚᄉবᑞˀ΍ၸຝऎ௦ՠ֐࠮΍ၸ߿ྱ߿

໗ᡛࢹх్͇ᄉ᜵යǌځ൤ὋఴࢹͺଡѢ۲̅థ

ᬌࢿѫกᄉʻ፤ఛ᭦ഴۋὋைڙђ࠵ណᰍ᧙˄γ

᝼ፆ౦Ժ᭤ᄉৰхʽὋࠃဗൂᑚ΍ၸ̾֐࠮Ԣྱ

 ᄉঋᤳډʽ΍ၸຝऎˀবᑞ᤟ၸᔴ֐࠮΍ၸ߿
ᮔ฽ǌ

2. 1Ǌഴۋˀழก

ఴഴۋ᧓ၸʻ፤ڮಕ὇xὋyὋzὈቆᫍͺڎὋ᤯᣾
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὇cὈ΍ၸຝऎ60 ć

ᗯᓣࠃጲ˝઱ՋᄯጲὋጙᓣᘾጲ˝઱Ջᄯጲᄉढ᫁ጲǌ

ڎல˨ࡈ2ǊEVMൂᑚᄉᬀጌڎ

ʻ፤ఛ᭦ᄯ᜹ࡘဗൂᑚ΍ၸ֐࠮ˀຝऎ֖বᑞʻ

ᏧᄉСጆǌ಩૵ណᰍழ಴ὋᏤӐຝऎԺͺ˝ൂᑚ

ᄉ΍ၸຝऎὋڙxᣈᛪ᣹὚S/S0ͺ˝౅஧বᑞૈಕὋ

֐࠮yᣈᛪ᣹὚ᏤӐௐᫍԺ૰ኪ˝ൂᑚᄉ΍ၸڙ

὇lntὈὋڙzᣈᛪ᣹ǌʻ፤ڎ˖ஜ૵ཁᄉϘ὇zϘὈ̾  
f὇xὋyὈ् यᛪ᣹ǌឞഴۋᑞܴᮔ฽ൂᑚ΍ၸ֐࠮

ˀྱ߿΍ၸ֐࠮ᔴډЮࠪःᄉ΍ၸຝऎԢবᑞ᤟

ၸᔴډǌ
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˝३ҁᰳዴऎᄉʻ፤ఛ᭦ڎὋ᧓ၸథᬌࢿѫ

กᄉ̊ཁࢿѫಪयὋѽၸ࠵᧙ណᰍஜ૵౎යᝌፊ

҃ఝᰳዴऎᄉʻ፤ఛ᭦ڎ੝ᭉᄉளஜ૵ཁ὇TὋ 
S/S0ὋlntὈǌФ൥ᰠ˝Ὑ὇1Ὀᖌ३ណᰍஜ૵ՐὋ᧓ၸ

Ф˖ᄰ᥵4ጷណᰍஜ૵Ὃ૊xᣈ֖yᣈ੝ࣰڙ᭦Ѳѫ

੆ٽ᣷्Ꭹಪ὚὇2Ὀᤋଋڙ὇xὋyὈڮಕࣰ᭦ʼᄉ4˓
ཁ्੆ࠪᝇጲὋ३ҁ̓ཁᄉTˀS/S0ஜϘ὚὇3Ὀ̾ 4
˓ཁᄉlnt὇zᣈஜϘὈͅ ˝ѹݼϘὋཨՐѽၸࢿѫМ

य᝟ኪlntᄉளஜϘὋ̯ Ꮺ३ҁౝ੆ளஜ૵ཁ὇TὋ 
S/S0ὋlntὈᄉКᦉ3˓ϘὋឞ൥ᰠԺၸ᝟ኪ఺੺᧙᝟

ኪ὚὇4Ὀ࠱ளஜ૵ཁҪЙԓథᄉណᰍஜ૵˖Ὃࡂ

Ժ̾ڙʻ፤ቆᫍڮಕʼ३ҁఝᰳዴऎᄉʻ፤ఛ 
᭦ڎǌ

᝟ኪளᄉ΍ၸ֐࠮[lnt˙f὇TὋS/S0Ὀ]ᄉழር˝

lnt˙ 0. 25f὇TˇǻTὋS/S0ˇǻS/S0Ὀf὇TˉǻTὋS/S0ˉ

ǻS/S0Ὀf὇Tˉ ǻTὋS/S0 ˇ ǻS/S0Ὀf὇Tˇ ǻTὋ
        S/S0ˉǻS/S0Ὀ

य˖Ὃ᝟ኪዴऎǻT˙15̚20 ćὋǻS/S0Ĭ0. 05ǌ
2. 2Ǌណᰍஜ૵

᤯᣾ᏤӐណᰍᖌ३ᄉஜ૵Ὃᤁၸᬀጌࡈ˨ல

଍ก଍ኪѢʿՎᏤӐຝऎʽEVMൂᑚᄉ΍ၸܰڎ

ᛪ1੝ᇧǌݟὋ֐࠮

ᛪ1ǊʿՎᏤӐຝऎʽEVMൂᑚᄉ΍ၸ֐࠮

T/ć S/S0 ln὇t/hὈ

ǊǊǊˉ130 1. 0 0
0. 9 0. 151 9
0. 8 7. 697 8
0. 7 8. 031 3
0. 6 8. 250 3
0. 5 8. 423 8

ǊǊǊ150 1. 0 0
0. 9 2. 553 6
0. 8 5. 127 1
0. 7 5. 242 2
0. 6 5. 345 7
0. 5 5. 396 2

2. 3Ǌʻ፤ఛ᭦ڎ

ᛪ1ᄉஜ૵὇TὋS/S0ὋlntὈڙలፂ᣾థᬌࢿѫ᝟

ኪௐὋФஜϘ௦ሎ஘ᄉ὇3ڎݟ੝ᇧὈὋ௃กౝ੆ᰳ

ዴऎᄉʻ፤ఛ᭦ڎǌ

᤯᣾ʻ፤ఛ᭦ഴۋก३ҁளஜ૵Ὃၸoriginᣃ
͇ᤈᛠͺڎὋణጻ्੆EVMൂᑚ΍ၸ֐࠮ʻ፤ఛ

᭦ڎὋ4ڎݟ੝ᇧǌ
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0.000 0

0.315 0

2.630 0

3.945 0

5.260 0

6.575 0

7.890 0

9.205 0

10.520 0

11.835 0

13.150 0

ln	t�h
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/4ǊTὋSڎ S0֖ln tʻ፤ఛ᭦ڎ

᤯᣾ʻ፤ఛ᭦ڎԺᮔ฽EVMൂᑚ΍ၸ֐࠮Ԣ

Юࠪःᄉ΍ၸຝऎԢবᑞ᤟ၸډᔴ֐࠮΍ၸ߿ྱ

ᔴډǌ

὇1ὈࣂڙᅻEVMൂᑚᄉ΍ၸຝऎ֖S/S0ᄉৰ

хʽὋԺಉҁࠪःᄉ΍ၸ֐࠮ǌ

὇2Ὀॆ ᆷ߿˿EVMൂᑚᄉ΍ၸ֐࠮ᔴډՐὋԺ

̾଍ѢEVMൂᑚڙ὇xὋyὈۆᄯઅॕࣰ᭦ʼᄉ΍ၸ

ຝऎ֖S/S0ᔴډǌ

᤯᣾originᣃ͇ᒬࣛᄉڮಕឳԨҩᑞԺঋᤳ

ය३ʻ፤ఛ᭦ڎ˖͉਒ʶཁᄉڮಕ὇TὋS/S0ὋlntὈὋ

̯Ꮺࠃဗൂᑚ΍ၸ֐࠮ᄉঋᤳᮔ฽ǌΒݟὋᤤ߿

S/S0˙0. 6ὋT˙0 ćὋԺঋᤳ३ҁlnt˙12. 873὇Ԁ΍

ၸ֐࠮ጝ˝44 ὈࣱǌՎௐࣂڙᅻEVMൂᑚྱ߿΍

ၸ֐࠮ᄉৰхʽὋᑞܴঋᤳය३Ф΍ၸຝऎˀડ
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ͨुऎ᤟ၸᔴډǌΒݟὋڙʻ፤ఛ᭦ڎlnt˙6ߚܪ

ᘾጲ੝ᇧǌឞኍᰳጲࠪःᄉ˖4ڎݟኍᰳఛጲὋڙ

ʶጆѴTˀS/S0ஜϘԥ௡˿EVMൂᑚ᣹ҁྱ߿΍

ၸ֐࠮ጝ0. 05 ὇ࣱlnt˙6ὈԺ̾᧓ၸᄉ΍ၸຝऎ֖

S/S0ᔴډǌ

2. 4Ǌࠪඊᰍ᝼

˝˿ᰍ᝼ʻ፤ఛ᭦ഴۋกᮔ฽EVMൂᑚ΍

ၸ֐࠮ᄉԺ᭤বὋఴࢹͺ࠱ណಧ΍ၸ֐࠮ᄉᮔ฽

ϘˀࠃᬄϘᤈᛠࠪඊǌណᰍࠪ៵˝Ὑࣂ΍ၸ1. 8ࣱ
ᄉேEVMൂᑚ ὇ۘ̾ ʽኤሥே Ὀ͇֖ ˀே͇ԓ஧ǋ

ᓧᄰՎͭల΍ၸ᣾ᄉளEVMൂᑚࢹ ὇ۘ̾ ʽኤሥ 
ள Ὀ͇ǌ

ࠪே͇ᤈᛠડͨुऎ฽ណὋ३ᅻФS/S0ጝ˝

0. 927Ὃ˄ ᬄ΍ၸຝऎጝ˝60 ćǌࠃᅻឞே͇ᄉࣂ

ࠪே͇֖ள͇ᤈᛠᏤӐណᰍὋᤤၸS/S0˙0. 85ͺ˝

বᑞܾ஌ૈಕǌ᧓ၸʻ፤ఛ᭦ഴۋกය३S/S0˙

0. 85ὋT˙60 ćௐே͇ˀள͇΍ၸ֐࠮ᄉᮔ฽Ϙǌ

˝ழΦඊᣖὋ΍ၸ֐࠮ʿв̾ᒬཨࠪஜᄉ्यᛪ
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Estimation of Service Life of Rubber by Three-dimensional
Surface Model Method
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AbstractὙIn this paperὋethylene-vinyl acetate(EVM) rubber was selected as the research objectὋ
and accelerated aging tests were designed and carried out according to the working conditions of the EVM 
products. A three-dimensional surface model method based on the finite difference method was established 
to quickly predict the service life of EVM rubber under specific working conditions or provide the reference 
on the service temperature and performance application range within the specific service life range with only 
a few aging tests. The three-dimensional surface model method was reliable and practical for the evaluation 
of the service life of EVM rubberὋand could also be applied for quick prediction of the service lifeὋservice 
temperature or performance application range of other polymer materials.
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