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ᬄःၸॡ᧗᜵Ὃᣖ˝ཿᄉᮔழก௦Ўࠃ

ᰍࠈҪᤳᏤӐណᰍὋвᤤસՋᄉഴࠪۋФ

ᤈᛠኪ[1-3]ǌᤇ̎ഴۋழก˞᜵ӉહጲবСጆ

ഴۋǋҮҦߥఛጲഴۋǋԪ᧙ઈՋก̾Ԣኪഴ

ǌФ˖ὋҮҦߥఛጲഴ֖ۋԪ᧙ઈՋกࣂፂ३

ҁࣸคၸǌཨᏪᤇ̎ழก࣡௦̃ڙ፤ࣰ᭦ʼ

ͺࣲڎኪၸὋڙᮔ͉ࢹх్͇ʽᄉ

ൂᑚၸௐᭉ᜵ᤈᛠܷ᧙ណᰍǌԲܰὋᄫґ

ࠪጹѫᄉ˲བྷ-˲ᦺ˲བྷᦲEVMὈൂ ᑚኍԢᄰС

ֵ҃ᄉၸᆐቂᣖ࠵ǌఴࢹͺᤤસEVMൂᑚ

ͺ˝ᆐቂࠪ៵ὋଡѢ۲̅థᬌࢿѫกᄉʻ፤ఛ᭦

ഴۋกὋࠃဗԵᤈᛠ࠵᧙ᏤӐណᰍԀԺঋᤳᮔ

EVMൂᑚࢹ߿ྱڙх్͇ʽᄉၸԢྱ߿

ၸᔴډЮࠪःᄉၸຝऎˀবᑞၸᔴډǌ

1Ǌࠃᰍ

1. 1Ǌណᰍழ

1. 1. 1ǊᏤӐ్͇ᄉᤤસ

EVMൂᑚ࣡ͺ˝ᰳຝͯຝʽࠚ༡

ၸὋФڙʿଋᝎܷ᧙පීǋጋܰጲǋु ᮲Ԣ

ҦᄉৰхʽὋʁ ᓉᑞ50̚100ˉڙ ćʽ᫁య

ၸǌఴណᰍ᧓ၸབඬҪᤳԢͯຝҪᤳᏤӐὋᤤ

સˉ130Ὃ̄ 100Ὃ̄ 70Ὃ100Ὃ120Ὃ130֖150 ć 7˓
ᏤӐຝऎᤈᛠណᰍǌ

1. 1. 2Ǌবᑞԟஜᄉᤤસ

ᄰСᄉᑚᏤӐር˖Ὃᤤસˀၸൂڙ

বᑞԟஜͺ˝ܾૈಕ࠾˝᧗᜵ǌఴណᰍࠪડ

ͨुऎǋડறͨ᫁ညǋԌ᎕ःԪ֖ᥰ࠶Aۋᆵऎኍ5
˓বᑞԟஜᤈᛠࠪඊԦဗὋડͨुऎˀEVMൂᑚ

ᄉࠃᬄࢹх్͇ԢᏤӐௐᫍСᐎऎణܷǌՎௐὋ

ΙGB/T 20028ú2005ǑᆴӐൂᑚབ܇বൂᑚ

ःၸᬀጌࡈ˨லڎኪ֖ణᰳၸຝऎǒᆷ

ϘݼᏤӐௐᫍὋԀॆណಧડͨुऎSὈᛯђᒯѹ߿

S0Ὀᄉ50 ˁԀ˙ႌϘὈௐὋᏤӐណᰍጻൢ[4]ǌ

1. 2Ǌណᰍᰠ

ណᰍழ߿ᏤӐຝऎὋΙGB/T 3512ú
2014ᤈᛠEVMൂᑚᏤӐណᰍǌᏤӐណᰍፆోՐὋ

ဖࠈᰍࠃڙណಧ࠱ ܑ23±2Ὀ ćʽ࣯ྋុᓫ16 hὋ
вΙGB/T 528ú2009ᤈᛠҦߥবᑞណǌథ

ណᰍᤈᛠ3ጷࣰᛠណᰍὋፆ౦Ԩ˖Ϙǌ

1. 3Ǌஜူܪ

1. 3. 1ǊՋழር

̾EVMൂᑚᄉડͨुऎγညS/S0Ὀࠪ ʿՎ

ͺᏧኤ̭Ὑѵӧ1970úὈὋݘὋ̓ ๑̠Ὃ̓ ๑ᰳѫߔᆐቂ

धԦ˖ॶᰳጞࢹር࣍ὋܢߥὋ˞ ᜵̯̂ᰳѫߔᰍశክ
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ᏤӐຝऎTὈ̔ ᄉᏤӐௐᫍtὈͅ Ὃࣲڎ ۲̅ణ̃࠴

˱กᤈᛠՋὋՋழር˝

S/S0˙mˇntˇqt
2ˇpt3

य˖ὋmὋnὋq֖p௦ܲᮉयՋᄉጆஜǌ

вၸܰกය३ʿՎᏤӐຝऎʽS/S0ђ࠴ᒯ
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1ǊʿՎᏤӐຝऎʽEVMൂᑚᄉડͨुऎγညᬣڎ

ᏤӐௐᫍᄉԪӐఛጲ

1. 3. 2Ǌၸኪ

̾ඇ˓ᏤӐຝऎʽડͨुऎҁ˙ႌϘᄉ

ௐᫍᄉᒬཨࠪஜlntὈˀᄰःᄉབҦߥᏤӐຝऎ 
Tc˙Tˇ273Ὀᄉχஜ1/TcὈ×104ͺڎὋයԨణ·

ՋጲবСጆὋ࠱३ᄯጲܰ३ҁၸຝऎʽ

ᄉͤၸὋ2ڎݟᇧǌ

ᬀጌࡈ˨லܰڎ३ҁEVMൂᑚڙ

ၸຝऎˉ25Ὃ20֖60 ćʽᄉၸlntὈѫѾ˝

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

˝0. 5Ὀ[5]ǌ

2Ǌʻ፤ఛ᭦ഴۋѫౡ

ᬀጌࡈ˨லܰڎกԺ̾ࠃဗൂᑚڙ

ᄉͤኪὋͭх్͇ʽၸࢹ߿ྱ กঋᤳᆷ

ʽൂᑚᄉবᑞˀၸຝऎ௦ՠၸ߿ྱ߿

໗ᡛࢹх్͇ᄉ᜵යǌځὋఴࢹͺଡѢ۲̅థ

ᬌࢿѫกᄉʻ፤ఛ᭦ഴۋὋைڙђ࠵ណᰍ᧙˄γ

ፆ౦Ժ᭤ᄉৰхʽὋࠃဗൂᑚၸ̾Ԣྱ

 ᄉঋᤳډʽၸຝऎˀবᑞၸᔴၸ߿
ᮔǌ

2. 1Ǌഴۋˀழก
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ᗯᓣࠃጲ˝ՋᄯጲὋጙᓣᘾጲ˝Ջᄯጲᄉढ᫁ጲǌ

ڎல˨ࡈ2ǊEVMൂᑚᄉᬀጌڎ

ʻ፤ఛ᭦ᄯࡘဗൂᑚၸˀຝऎ֖বᑞʻ

ᏧᄉСጆǌណᰍழὋᏤӐຝऎԺͺ˝ൂᑚ

ᄉၸຝऎὋڙxᣈᛪS/S0ͺ˝বᑞૈಕὋ

yᣈᛪᏤӐௐᫍԺ૰ኪ˝ൂᑚᄉၸڙ

lntὈὋڙzᣈᛪǌʻ፤ڎ˖ஜཁᄉϘzϘὈ̾  
fxὋyὈ् यᛪǌឞഴۋᑞܴᮔൂᑚၸ

ˀྱ߿ၸᔴډЮࠪःᄉၸຝऎԢবᑞ

ၸᔴډǌ
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˝३ҁᰳዴऎᄉʻ፤ఛ᭦ڎὋ᧓ၸథᬌࢿѫ

กᄉ̊ཁࢿѫಪयὋѽၸ࠵᧙ណᰍஜයᝌፊ

҃ఝᰳዴऎᄉʻ፤ఛ᭦ڎᭉᄉளஜཁTὋ 
S/S0ὋlntὈǌФᰠ˝Ὑ1Ὀᖌ३ណᰍஜՐὋ᧓ၸ

Ф˖ᄰ4ጷណᰍஜὋxᣈ֖yᣈࣰڙ᭦Ѳѫ

ٽ्Ꭹಪ2ὈᤋଋڙxὋyὈڮಕࣰ᭦ʼᄉ4˓
ཁ्ࠪᝇጲὋ३ҁ̓ཁᄉTˀS/S0ஜϘ3Ὀ̾ 4
˓ཁᄉlntzᣈஜϘὈͅ ˝ѹݼϘὋཨՐѽၸࢿѫМ

यኪlntᄉளஜϘὋ̯ Ꮺ३ҁౝளஜཁTὋ 
S/S0ὋlntὈᄉКᦉ3˓ϘὋឞᰠԺၸኪ᧙

ኪ4Ὀ࠱ளஜཁҪЙԓథᄉណᰍஜ˖Ὃࡂ

Ժ̾ڙʻ፤ቆᫍڮಕʼ३ҁఝᰳዴऎᄉʻ፤ఛ 
᭦ڎǌ

ኪளᄉၸ[lnt˙fTὋS/S0Ὀ]ᄉழር˝

lnt˙ 0. 25fTˇǻTὋS/S0ˇǻS/S0ὈfTˉǻTὋS/S0ˉ

ǻS/S0ὈfTˉ ǻTὋS/S0 ˇ ǻS/S0ὈfTˇ ǻTὋ
        S/S0ˉǻS/S0Ὀ

य˖ὋኪዴऎǻT˙15̚20 ćὋǻS/S0Ĭ0. 05ǌ
2. 2Ǌណᰍஜ

ᏤӐណᰍᖌ३ᄉஜὋᤁၸᬀጌࡈ˨ல

กኪѢʿՎᏤӐຝऎʽEVMൂᑚᄉၸܰڎ

ᛪ1ᇧǌݟὋ

ᛪ1ǊʿՎᏤӐຝऎʽEVMൂᑚᄉၸ

T/ć S/S0 lnt/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

ᛪ1ᄉஜTὋS/S0ὋlntὈڙలፂథᬌࢿѫ

ኪௐὋФஜϘ௦ሎᄉ3ڎݟᇧὈὋกౝᰳ

ዴऎᄉʻ፤ఛ᭦ڎǌ

ʻ፤ఛ᭦ഴۋก३ҁளஜὋၸoriginᣃ
͇ᤈᛠͺڎὋణጻ्EVMൂᑚၸʻ፤ఛ
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ʻ፤ఛ᭦ڎԺᮔEVMൂᑚၸԢ

ЮࠪःᄉၸຝऎԢবᑞၸډᔴၸ߿ྱ

ᔴډǌ

1ὈࣂڙᅻEVMൂᑚᄉၸຝऎ֖S/S0ᄉৰ

хʽὋԺಉҁࠪःᄉၸǌ

2Ὀॆ ᆷ߿˿EVMൂᑚᄉၸᔴډՐὋԺ

̾ѢEVMൂᑚڙxὋyὈۆᄯઅॕࣰ᭦ʼᄉၸ

ຝऎ֖S/S0ᔴډǌ

originᣃ͇ᒬࣛᄉڮಕឳԨҩᑞԺঋᤳ

ය३ʻ፤ఛ᭦ڎ˖͉ʶཁᄉڮಕTὋS/S0ὋlntὈὋ

̯ᏪࠃဗൂᑚၸᄉঋᤳᮔǌΒݟὋᤤ߿

S/S0˙0. 6ὋT˙0 ćὋԺঋᤳ३ҁlnt˙12. 873Ԁ

ၸጝ˝44 ὈࣱǌՎௐࣂڙᅻEVMൂᑚྱ߿

ၸᄉৰхʽὋᑞܴঋᤳය३Фၸຝऎˀડ
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ͨुऎၸᔴډǌΒݟὋڙʻ፤ఛ᭦ڎlnt˙6ߚܪ

ᘾጲᇧǌឞኍᰳጲࠪःᄉ˖4ڎݟኍᰳఛጲὋڙ

ʶጆѴTˀS/S0ஜϘԥ˿EVMൂᑚҁྱ߿

ၸጝ0. 05 ࣱlnt˙6ὈԺ̾᧓ၸᄉၸຝऎ֖

S/S0ᔴډǌ

2. 4Ǌࠪඊᰍ

˝˿ᰍʻ፤ఛ᭦ഴۋกᮔEVMൂᑚ

ၸᄉԺ᭤বὋఴࢹͺ࠱ណಧၸᄉᮔ

ϘˀࠃᬄϘᤈᛠࠪඊǌណᰍࠪ៵˝Ὑࣂၸ1. 8ࣱ
ᄉேEVMൂᑚ ۘ̾ ʽኤሥே Ὀ͇֖ ˀே͇ԓǋ

ᓧᄰՎͭలၸᄉளEVMൂᑚࢹ ۘ̾ ʽኤሥ 
ள Ὀ͇ǌ

ࠪே͇ᤈᛠડͨुऎណὋ३ᅻФS/S0ጝ˝

0. 927Ὃ˄ ᬄၸຝऎጝ˝60 ćǌࠃᅻឞே͇ᄉࣂ

ࠪே͇֖ள͇ᤈᛠᏤӐណᰍὋᤤၸS/S0˙0. 85ͺ˝

বᑞܾૈಕǌ᧓ၸʻ፤ఛ᭦ഴۋกය३S/S0˙

0. 85ὋT˙60 ćௐே͇ˀள͇ၸᄉᮔϘǌ

˝ழΦඊᣖὋၸʿв̾ᒬཨࠪஜᄉ्यᛪ

ᇧὋᏪࣱ̾ͺ˝ӬͮὋளǋே͇ၸᮔϘѫ

Ѿ˝7. 9֖5. 9ࣱǌ

ᮔፆ౦Ὃே͇ࣂၸௐᫍः˝2. 0ࣱὋ

ˀФࠃᬄၸௐᫍ1. 8ࣱᄰඊὋឧࢿጝ˝11. 1%Ὃឬ

EVMൂᑚၸᮔϘ۲ఴቿՋࠃᬄϘǌᤴ

ឧࢿᄉ˞᜵ԓځˀណᰍᤤસᄉᏤӐຝऎஜ

᧙థСǌူʼὋᏤӐຝऎஜᤤસ३ᡔᬶࠚὋឧ

ὋᮔϘᡔэᆷǌ࠴ᡔࢿ

3Ǌፆ

ఴࢹͺଡѢᄉʻ፤ఛ᭦ഴۋกڙԵᤈᛠ࠵᧙

ᏤӐណᰍᄉৰхʽԺ̾ঋᤳэᆷڠᮔൂᑚᄉ

ၸὋՎௐᑞܴͤኪൂᑚҁྱ߿ၸௐ

ࠪःᄉၸຝऎ֖বᑞၸᔴډǌᮔϘˀ

กࠪ̅ͤۋᬄஜࠪඊὋԦဗឞʻ፤ఛ᭦ഴࠃ

EVMൂᑚᄉၸᣖ˝эᆷǌឞʻ፤ఛ᭦ഴ

ߔኪФ̴ᰳѫͤڙᄉবὋ߿กХథʶۋ

ᄉၸǋၸຝऎԢবᑞᔴډௐὋథʶ߿ԟᏥ 
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Estimation of Service Life of Rubber by Three-dimensional
Surface Model Method

LIU PeihuaὋLIU BingningὋFENG YuὋGU Jiabin
Shanghai Research and Development Center of Polymer MaterialὋShanghaiǊ200235ὋChinaὈ

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.

Key wordsὙEVM rubberservice life estimationfinite difference methodthree-dimensional surface 
model




