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ᰳुऎͯᒞᐹည௃ӷ᫽྆ʻЊ˲ˈൂᑚᑚ஧ᄉ҃ܫ

ᔙ௢˦Ὃብ፤ڍὋಌဋᡓὋδ௽ఘ

὇߶ॵ˖᳿͇࠯ࠚᐦ͊థᬌМՂὋ߶ॵ ߰242300 ڍὈ

୑᜵Ὑ᧓ၸளۋ௃ӷධᇟጆ᫽྆ҍSFRˀ௃఺᧚࡚᫽྆ҍඩඬӐᨷ[Al὇OHὈ3]ࣲၸ᫽྆ͳጆ҃ܫ௃ӷ

᫽྆ʻЊ˲ˈൂᑚ὇EPDMὈᑚ஧Ὃᆐቂ᫽྆ͳጆࠪEPDMᑚ஧বᑞᄉॕֽǌፆ౦ᛪ௙Ὑॆ 53. 3͊᫽྆ҍ

SFRˀ40͊᫽྆ҍAl὇OHὈ3ࣲၸὋEPDMᆴӐᑚᄉડͨुऎ֖ୟᜇुऎᣖᰳǋᏬ᣾བපবᑞ͕ऩǋͳሤԪӐ

ည࠴ǋ᫽྆᣹ҁV0ጞὋԺॡڠݝᝌфᄫґ΍ၸ௾᤯௃ӷධᇟጆ᫽྆ҍᄉEPDMᑚ஧ᄉुऎͯǋᏬ᣾བපব

ᑞ֖ࢿᒞᐹညܷᄉ᫇ᮤǌ

С᪃ជὙ̒ Њ˲ˈൂᑚ὚᫽྆ҍ὚ु ऎ὚ᒞᐹ὚Ꮼ᣾བපবᑞ὚᫽྆বᑞ

.ѫዜՁὙTQ333ڎ˖ 4ǊǊǊǊǊǊǊǊǊ   ஠ብᎃՁὙ2095-5448὇2022Ὀ12-0590-05

஠࿸ಕংᆉὙAǊǊǊǊǊǊǊǊǊǊǊǊǊ DOIὙ10. 12137/j. issn. 2095-5448. 2022. 12. 0590

ʻЊ˲ˈൂᑚ὇EPDMὈ࡚ ᇎඩᰳѫߔ౅஧Ὃඬ

ૈஜඊᣖͯὋᣖ௛྆དὋ˄ Ԧཎ᧙ඊᣖܷǌᤇ̎Ꭴ

ᬝᣖܷርऎᬌ҃˿EPDMᄉःၸᔴ[2-1]ډǌ᤯࣡ڙ

EPDM˖ຊҪ᫽྆ҍ̾ᝌфФ௛྆᫇ᮤǌ͛ፑ᫽

྆ҍ˞᜵˝ၸ᧙࠴ǋ᫽྆஌ညᰳᄉӷገ᫽྆ҍὋឞ

ዜ᫽྆ҍࠪൂᑚֵ҃ᄉྫྷူবᑞॕֽᣖ࠴Ὃͭ Ф

ԩབௐ̖͗ၶథඈචͳὋፋဖܑ֖̠ͳᤴ੆͝ڙ

ᇟጆܫဖγ௃ӷධᇟጆ᫽྆ҍՎௐХۋǌள[3-4]ࠎ

֖ධጆ᫽྆ҍᄉ͕ཁὋ˄ ᇟЊገ֖ධЊገХథӨ

Վˀܘ஌ͺၸǌځ൤Ὃධᇟጆ᫽྆ҍ੆˝ᤂࣱ౎

௃ӷ᫽྆౅஧ᆐቂᄉཤཁ[1Ὃ5]ǌධᇟጆ᫽྆ҍԩབ

ௐФᛪ᭦̖͗ၶʶڨࡎӈᄉᇎง෬ࡎὋᇎง෬ࡎ

Хథᬥབǋγຝǋં ඬǋં ཎ֖᫸ൢᭈໞဗ៵Ὃځ൤

Хథᓡݝᄉ᫽྆বᑞǌᙉཨධᇟጆ᫽྆ҍХథឰ

͕ܲཁὋͭ ФҪЙՐ͗΍ᑚ஧ᄉྫྷူবᑞҭӐὋൂ

ᑚֵ҃ᏬපবᣖࢿὋ࠾Ф௦᫁యڙབප˖๒งՐ

ͳሤᒞᐹညᣖܷ[6-7]ǌ

᧪ࠪᄫґ΍ၸධᇟጆ᫽྆ҍᄉEPDMᑚ஧

ुऎͯǋᏬ᣾བපবᑞ֖ࢿᒞᐹညܷᄉᎤཁὋఴ

௃ӷධᇟጆ᫽྆ҍSFRˀ௃఺᧚࡚ۋͺ᧓ၸளࢹ

᫽྆ҍඩඬӐᨷ[Al὇OHὈ3]ࣲၸὋᆐቂФࠪEPDM
ᑚ஧বᑞᄉॕֽὋࣲ ˀຊҪ᤯ၸධᇟጆ᫽྆ҍFR
ᄉᑚ஧বᑞᤈᛠࠪඊὋ̾ యᣖڠݝᝌфධᇟጆ᫽

྆ҍൂڙᑚ˖ःၸԩᬌᄉ᫇ᮤὋ҃ ऎǋͯुᰳܫ

ᒞᐹညǋᰳ ᫽྆বᑞᄉEPDMᑚ஧Ὃܷ ࣧଡӣள

ᑞຸීᢻႂ෈ǋࠑၸႂ٧֖ႂጲႂ፵ᄉ΍ၸ߶К 
ኍጞǌ

1Ǌࠃᰍ

1. 1Ǌ˞᜵ԓ౅஧

EPDMὋྠ ՁKeltan10675CὋᬀ బளመᰳবᑞ

ीবͳ὇࣡ ὈథᬌМՂֵ̖὚༺ᳫN770ὋளႝᬵАࢶ

ડ༺ᳫథᬌ᠉͉МՂֵ̖὚ඬӐᩤὋ߶ॵᄴդࡢԝ

᩼ӧඬӐᩤԇֵ̖὚ϥᐎҍKH560ὋӮ̚ఔЏᆩམ

ӐࢹథᬌМՂֵ̖὚ᆂᚒෳὋྠ ՁCONOCO2500Ὃ
Sunntix International LootedМՂֵ̖὚᫸ᏤҍMB
֖TMQὋᗽౣள౅஧መ੾ᐦ͊థᬌМՂֵ̖὚ᆴ

Ӑҍ101XL45-SP2֖ү̓ᐎҍActigran70Ὃ̓ ๑೧

ᤓӐࢹథᬌМՂֵ̖὚Al὇OHὈ3֖᫽྆ҍSFRὋ̓

๑υનӐߥథᬌМՂֵ̖὚ධᇟጆ᫽྆ҍFRὋࣉ 
ǌֵ׫

ͺᏧኤ̭Ὑᔙ௢ ὇˦1991úὈὋႃὋ߶ॵ᫰᫹̠Ὃ߶ॵ˖᳿͇࠯ࠚ

ᐦ͊థᬌМՂࢹር࣍ὋᆯܢὋ˞ ᜵̯һₑ㜦䝽ᯩ䇮䇑о࣐ᐕᐕ㢪⹄

ウᐕ֌ǌ

E-mailὙsucy@zhongdinggroup.com

OSIDᔶ᭴〇ᆜḽ䇼⸷

��ᢡ⸷ф֒㘻Ӛ⍷�
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1. 2Ǌណᰍᦠழ

ណᰍᦠழ᜸ᛪ1ǌ

ǊǊǊǊǊǊǊǊǊᛪ1ǊណᰍᦠழǊǊǊǊǊǊǊǊ͊

ጷǊǊѫ
ᦠழᎃՁ 

1# 2# 3# 4# 5# 6#

EPDM 100 100 100 100 100 100
᫽྆ҍSFR 53. 3 53. 3 53. 3 53. 3 53. 3 0
᫽྆ҍFR 0 0 0 0 0 53. 3
᫽྆ҍAl὇OHὈ3 0 13. 3 26. 7 40. 0 53. 3 0

ซὙᦠழ˖Ф̴ጷѫԢၸ᧙˝༺ᳫN770Ǌ2ὋඬӐᩤǊ3. 3Ὃᆵ

ᑟᦺǊ0. 7ὋϥᐎҍKH560Ǌ3. 3ὋᆂᚒෳǊ6. 7Ὃ᫸ᏤҍMBǊ0. 7Ὃ

᫸ᏤҍTMQǊ0. 7Ὃ๦໎ҍPEG4000Ǌ2ὋᆴӐҍǊ4. 7Ὃү̓ᐎҍ

Actigran70Ǌ1ǌ

1. 3Ǌ˞᜵᝹٧֖̀ܫ

XK-160ۋधགྷ఺Ὃ̓ ๑ൂᑚ఺೙ʶԇథᬌМ

Ղֵ̖὚MDR S3LۋᆴӐ̀Ὃ̓ ๑ឲႀ̀٧̀ᛪథ

ᬌМՂֵ̖὚XLB-D350×350ࣰۋ౛ᆴӐ఺Ὃຫࢶ

ˋழ఺೙థᬌМՂֵ̖὚LX-Aۋᥰ࠶Aᆵऎ᝟Ὃ̓

๑Нᖥ̀٧ԇֵ̖὚GT-AI-7000SۋડҦណᰍ఺Ὃ

ᰳᨠ೜฽̀٧὇̀ ᖀὈథᬌМՂֵ̖὚401Aۋབඬ

ᏤӐ኷Ὃ̓ ๑ࠃᰍ̀٧঳ԇֵ̖὚HK-HVRۋපࣰ

థᬌМՂܫӧመ೜฽᝹ࣉᄯ྆དណᰍ̀Ὃဨ๑ۆ

ֵ̖὚JSM-6510ۋੲଠႂߔ௬ॱ᪪὇SEMὈὋѫᣱ

ည˝3. 0 nmὋ௅ఴႂߔತय͗ᇪֵ̖὚X-actۋᑞ

៧὇EDSὊ ὋᔭڍOXFORDМՂֵ̖ǌ

1. 4Ǌណಧ҃ܫ

གྷὋុ܇धགྷ఺ʼڙၶᑚ࠱ ஞᣝᡯὋᘘ᤯ˏ

᥅ὋཨՐ࠱ᣝᡯុܷὋΙ൒ҪЙาবҍǋ᫸Ꮴҍǋ๦

໎ҍǋ᫽྆ҍǋ༺ᳫ֖ᆂᚒෳὋय़ၶᑚՈዟፆోՐ

ҪЙᆴӐҍǋү̓ᐎҍὋຈགྷڨӈՐὋុ ஞᣝᡯᒯ

ణ࠴Ὃ࠱ຈགྷᑚ੩ʻᝇӉǋᘘ᤯6൒Ὃុ ஞᣝᡯὋ੩

ԃѢྞǌ

ຈགྷᑚࣰڙ౛ᆴӐ఺ʼᆴӐὋᆴӐ్͇˝175 
ć×10 minǌ
1. 5Ǌবᑞ฽ណ

ᆴӐྱব૊ཱGB/T 16584ú1996Ǒൂᑚ ၸ
௃ᣀߔᆴӐ̀฽߿ᆴӐྱবǒ὚ᥰ࠶Aۋᆵऎ૊ཱ

GB/T 531. 1ú2008ǑᆴӐൂᑚ੊བ܇বൂᑚ Ԍ
Йᆵऎណᰍழก ኃ1ᦉѫὙᥰගᆵऎ᝟ก὇ᥰ࠶

ᆵऎὈǒᤈᛠ฽ណ὚ડͨुऎ֖ડறͨ᫁ည૊ཱ 
GB/T 528ú2009ǑᆴӐൂᑚ੊བ܇বൂᑚ ડͨः

ҦःԪবᑞᄉ฽߿ǒᤈᛠ฽ណ὚Ꮼ᣾བපবᑞ૊ཱ

GB/T 1690ú2010ǑᆴӐൂᑚ੊བ܇বൂᑚ Ꮼ๮

ͳណᰍழกǒᤈᛠ฽ណ὚᫽྆বᑞ᧓ၸۆᄯ྆དก

૊ཱUL94Ǒ٧֖̀ႂࠑၸ܇஧͇᫽྆বᑞណᰍழ

กǒᤈᛠ฽ណǌ

2Ǌፆ౦ˀᝦ᝶

2. 1Ǌ᫽྆ҍᄉူӐবᑞ

᫽྆ҍSFR֖FR̾Ԣ᫽྆ҍAl὇OHὈ3ᄉူӐ

বᑞ᜸ᛪ2ǌ

ᛪ2Ǌ3ሗ᫽྆ҍᄉူӐবᑞࠪඊ

ᮉǊǊᄫ
᫽྆ҍሗዜ

SFR FR Al὇OHὈ3

ܰ᜹ ೢᓣዟళ ೢᓣዟళ ᄆᓣዟళ

ጥऎ/% — — 99. 8
ᇟ᠎᧙ѫஜ/% 21. 0 28. 1 0
ධ᠎᧙ѫஜ/% 25. 0 18. 2 0
ѫᝌຝऎ/ć 285 235 225
D50

1Ὀ/ȝP 3. 50 4. 90 1. 85
դපည/% 0. 19 0. 45 0. 35
ऎ/὇Mg·m-3Ὀࠚ 1. 95 1. 83 2. 40

ซὙ1ὈD50˝ಧֵጌ᝟ዡऎѫ࣊᣹50%ௐ੝ࠪःᄉዡफ़ǌ

̯ᛪ2Ժ̾ᄹѢὙ3ሗ᫽྆ҍ˖᫽྆ҍSFRᄉ

ѫᝌຝऎᣖᰳὋڙԩབ్͇ʽʿ௛ѫᝌὋབሶ߿

বݝὋD50˖ኍὋդපညᣖͯ὚ˀ ᫽྆ҍSFRᄰඊὋ

᫽྆ҍFRᄉᇟդ᧙ᣖᰳὋධդ᧙ᣖͯ὚ˀ ᫽྆ҍ 
Al὇OHὈ3ᄰඊὋ᫽྆ҍSFR֖FRᄉࠚऎ࠴ὋD50ᣖ

ܷὋˀ ൂᑚ۲ͳᄉᄰࠓবݝὋҪࢹবᑞݝǌ

2. 2ǊᆴӐྱব

ᑚ஧ᄉᆴӐྱব᜸ᛪ3ǌ
̯ᛪ3Ժ̾ᄹѢὙᬣᅋ᫽྆ҍAl὇OHὈ3ၸ᧙

ˏὋܷܘऎࠚὋᑚ஧ᄉ̓ᐎܷܘ ᏧյൣᄰССጆ὚

1#ú5#ᦠழᑚ஧ᄉt10֖t90ᄰࢿʿܷὋឬ௙᫽྆ҍ 
Al὇OHὈ3ᄉҪЙࠪᑚ஧ᄉᆴӐᤳऎॕֽᣖ࠴Ὃᤇ௦

᫽྆ҍAl὇OHὈ3ͺ˝௃఺ྫྷὋ̨˝ځ ᡐҁࠓܘǋᬋ

ᛪ3Ǌᑚ஧ᄉᆴӐྱব὇175 °CὈ

ᮉǊǊᄫ
ᦠழᎃՁ 

1# 2# 3# 4# 5# 6#

FL/὇dN·mὈ 1. 07 0. 99 1. 17 1. 00 1. 08 1. 05
Fmax/὇dN·mὈ 8. 54 8. 86 9. 83 10. 19 10. 60 8. 45
FmaxˉFL/

Ǌ὇dN·mὈ 7. 47 7. 87 8. 66 9. 19 9. 52 7. 40
t10/s 53. 90 52. 70 51. 90 52. 00 52. 70 54. 50
t90/s 273. 10 273. 10 272. 70 273. 10 273. 90 274. 35
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੆ఴ֖᫽྆ᄉͺၸ὚ѫѾ΍ၸධᇟጆ᫽྆ҍSFR֖

FRᄉ1#֖6#ᦠழᑚ஧ᄉᆴӐྱব௃௙௬ࢿऩǌ

2. 3Ǌྫྷူবᑞ

ᆴӐᑚᄉྫྷူবᑞ᜸ᛪ4ǌ
̯ᛪ4Ժ̾ᄹѢὙ1#ú4#ᦠழᆴӐᑚᄉડͨु

ऎᦏᡓ᣾10 MPaὋୟᜇुऎᣖܷ὚Ӭၸ᫽྆ҍSFR
ᄉ1#ᦠழᆴӐᑚᄉડͨुऎ֖ડறͨ᫁ညᣖܷὋ

Ὃྫྷ࠴ऎᣖࠚ ူবᑞᣖ͕ऩὋᤇ௦ځ˝᫽྆ҍSFR
ᄉࠚऎᣖ࠴Ὃ˄ ˀൂᑚ۲ͳᄰࠓবݝὋࠪ ᆴӐᑚྫྷ

ူবᑞᄉॕֽᣖ࠴὚1#ᦠழᆴӐᑚᄉᏬ᣾བපব

ᑞᣖࢿὋͳሤԪӐညᣖܷὋᤇ௦ځ˝᫽྆ҍSFRԩ

བխපѫᝌၶ੆ᇟᦺὋ࠭ ᒰᆴӐᑚխපᒞᐹ[8-10]὚

ˀ1#ᦠழᆴӐᑚᄰඊὋ6#ᦠழᆴӐᑚᄉᏬ᣾བපব

ᑞᣖࢿὋ࠾Ф௦ͳሤԪӐညᣖܷὋͳሤԪӐည᣹ҁ

23. 2%Ὃᤇ௦ځ˝᫽྆ҍFRᄉᇟդ᧙ᣖܷὋխපব

ᣖुǌ

 ᫽྆ҍSFRˀ᫽྆ҍAl὇OHὈ3ࣲၸὋᬣᅋ࠱
Al὇OHὈ3ၸ᧙ᄉܷܘὋᆴӐᑚᄉྫྷူবᑞյʽᬋᡕ

Ҹǌᤇ௦ځ˝᫽྆ҍAl὇OHὈ3Хథ౜ব֖̝පবὋ

ˀ᭣౜বᐐՋྫྷᄉᄰࠓবࢿὋࣲ ˄థʶ߿ᄉڃᐐ

ϙՓὋൂڙᑚ˖ᣖᬱڨӈѫ஘[11-12]ǌ

̯ᛪ4ᤆԺ̾ᄹѢὋᬣᅋAl὇OHὈ3ၸ᧙ᄉܷܘὋ

2#ú4#ᆴӐᑚڙ᣾བප˖๒งՐᄉડͨुऎԪӐည

֖ડறͨ᫁ညԪӐညյђ࠴ᡕҸὋͳሤԪӐညᤩຑ

ђ࠴ǌᤇ௦ځ˝᫽྆ҍAl὇OHὈ3ҪЙՐAlЊገԺ

ͺ˝᫽྆ҍSFRᄉབሶ߿ҍǌ᫽྆ҍAl὇OHὈ3ᄉዡ

फ़࠴Ὃඊᛪ᭦ሤᣖܷὋФխᬃڙ᫽྆ҍSFRᄉᛪ᭦Ὃ

Ժђ࠵᫽྆ҍSFRѫᝌխපὋՎௐԺ̾ђ࠴᫽྆ҍ

SFRൂڙᑚ˖ᄉใऎὋ̯ Ꮺ᫽ᬥපѫߔᤈЙൂᑚܷ

ѫߔὋᬋͯᆴӐᑚڙප˖๒งՐᄉͳሤᒞᐹညὋͭ

௦ॆ᫽྆ҍAl὇OHὈ3ၸ᧙ᡓ᣾40͊ௐὋФᬱ̾ڨӈ

ѫ஘ҁൂᑚ۲ͳ˖Ὃ˄ ᐐͺၸӳ˞࠭Ὃ࠭ڃ ᒰᆴӐ

ᑚবᑞҭӐ[13-14]ǌ

2. 4Ǌ᫽྆বᑞ

1#ú6#ᦠழᆴӐᑚᄉ᫽྆ኍጞѫѾ˝V1ὋV1Ὃ
V1ὋV0ὋV0ὋV1ǌ4#֖5#ᦠழᆴӐᑚᄉ᫽྆ኍጞ᣹ҁ

V0ጞǌᤇ௦ځ˝᫽྆ҍSFR֖᫽྆ҍAl὇OHὈ3᣹ҁ

ᣖݝᄉӨՎܘ஌ͺၸǌ᫽྆ҍAl὇OHὈ3ѫᝌຝऎ

ሮͯὋԩབЎѫᝌၶ੆Al2O3֖පǌʶழ᭦խஅᐐ

Ջྫྷֆډᄉབ᧙Ὃᬋͯຝऎ὚Բʶழ᭦ၶ੆ᄉAl2O3

᜷ᄥൂڙᑚᛪ᭦ὋᬥፏඬචὋ᫽ൢᤈʶ൥྆དǌ

᫽྆ҍSFRԩབѫᝌὋࣲ խஅ᫽྆ҍAl὇OHὈ3བ

ѫᝌ̖ၶᄉපὋၶ੆ᇟᦺ὚ᇟᦺԩབᤈʶ൥ᑱපၶ

੆ϟᇟᦺὋϟᇟᦺ᤯᣾ᐐՋԥःὋၶ੆ᐐϟᇟᦺὋ

 လၔ࿃ྫྷ᠎Ὃ᫽ൢФ྆ࡎᐐՋྫྷᛪ᭦Ժ्੆ʶڙ
ད[15-18]ǌՎௐὋ᫽྆ҍAl὇OHὈ3Хథᓡݝᄉંཎͺ

ၸὋФˀ᫽྆ҍSFRӨՎͺၸὋణጻ΍३ᆴӐᑚᄉ

᫽྆ኍጞ᣹ҁV0ጞὋ˄ ሎ༡ᒬཹǌ

2. 5ǊᆴӐᑚདᙌᛪ᭦्᠁

ࠪ᫽྆বᑞ฽ណདᙌՐᄉ1#Ὃ2#֖4#ᦠழᆴӐ

ᑚᛪ᭦्᠁ᤈᛠSEMѫౡὋፆ౦᜸1ڎǌ
1὇aὈԺ̾ᄹѢὋ1#ᦠழᆴӐᑚདᙌᛪ᭦ڎ̯

႟ౚܲߗὋ᜷ᄥథʶࡎ႟ౚᮣዡὋᛪ᭦ѡѠʿࣰǌ

ᤇ௦ځ˝EPDM࡚̅ᇎඩᰳѫߔᐐՋྫྷὋඬૈஜ

ᣖͯὋ౜௛྆དၶ੆චͳὋᆴӐᑚདᙌᛪ᭦͗థߗ

ᬨ὚᫽྆ҍSFRդథᇟ֖ධЊገὋԩབѫᝌὋၶ੆ᐐ

ϟᇟᦺ֖NO2Ὃᐐϟᇟᦺॱᮣ࠴ዡ൴႐ڙᆴӐᑚᛪ

᭦ὋNO2චͳ᧕உὋڙᆴӐᑚདᙌᛪ᭦्੆ߗᬨǌ

ᛪ4ǊᆴӐᑚᄉྫྷူবᑞ

ᮉǊǊᄫ
ᦠழᎃՁ

1# 2# 3# 4# 5# 6#

ऎ/὇Mg·m-3Ὀࠚ 1. 152 1. 192 1. 212 1. 235 1. 251 1. 147
ᥰ࠶Aۋᆵऎ/ऎ 49 51 54 56 59 48
ડͨुऎ/MPa 15. 2 13. 8 12. 5 11. 3 8. 9 10. 2
ડறͨ᫁ည/% 623 562 536 449 369 698
ୟᜇुऎ/὇kN·m-1Ὀ 6 6 5 5 4 4
100 ć᣾བප๒ง168 hՐ
Ǌᥰ࠶AۋᆵऎԪӐ/ऎ ˉ7 ˉ6 ˉ4 ˉ3 ˉ3 ˉ9
Ǌડͨुऎ/MPa 12. 8 11. 8 11. 2 10. 8 7. 5 8. 0
ǊડͨुऎԪӐည/% ˉ15. 8 ˉ14. 5 ˉ10. 4 ˉ4. 4 ˉ15. 7 ˉ21. 6
Ǌડறͨ᫁ည/% 534 503 498 420 302 557
Ǌડறͨ᫁ညԪӐည/% ˉ14. 3 ˉ10. 5 ˉ7. 1 ˉ6. 5 ˉ18. 2 ˉ20. 2
ǊͳሤԪӐည/% ˇ18. 9 ˇ10. 7 ˇ6. 1 ˇ3. 5 ˇ1. 9 ˇ23. 2
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ࠚ1὇bὈԺ̾ᄹѢὋ2#ᦠழᆴӐᑚདᙌᛪ᭦ᣖᒰڎ̯

.ᦠழ۲ᆨʼຊҪ13#1ڙ˝ځӈǌᤇ௦ڨ 3͊᫽྆

ҍAl὇OHὈ3ὋAl὇OHὈ3ԩབѫᝌၶ੆ᄉAl2O3ڨӈ

᜷ᄥڙᆴӐᑚᛪ᭦ὋᬥፏቆචὋՎௐAl὇OHὈ3ѫᝌ

͗խஅབ᧙ὋԺᬋͯԺ྆ྫྷֆډᄉຝऎὋФѫᝌ᧕

உᄉපᗡචԺᬋͯԺ྆ྫྷֆډᄉඬචใऎǌ̯ڎ

1὇cὈԺ̾ᄹѢὋॆ ᫽྆ҍAl὇OHὈ3ၸ᧙˝40͊ௐὋ

4#ᦠழᆴӐᑚདᙌᛪ᭦᭣࣡ᒰڨࠚӈǌᤇ௦ځ˝

྆དၶ੆ᄉ̖ྫྷ߸К᜷ᄥڙᆴӐᑚᛪ᭦Ὃᬥፏඬ

චὋ΍ᆴӐᑚ᣹ҁሎ༡ᒬཹᄉ஌౦ǌ

2. 6ǊᆴӐᑚདᙌᛪ᭦᜷ᄥྫྷᄉEDSѫౡ

4#ᦠழᆴӐᑚདᙌᛪ᭦᜷ᄥྫྷᄉEDSѫౡፆ

౦᜸2ڎǌ

0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5
ፆՋᑞ�keV

0
O

ु
ऎ

C

CCa
Zn Si P

P

Al

2ǊᆴӐᑚདᙌᛪ᭦᜷ᄥྫྷᄉEDS៧ڎ

2Ժ̾ᄹѢὋ4#ᦠழᆴӐᑚདᙌᛪ᭦᜷ᄥڎ̯

ᄉ྆ད̖ྫྷ˞᜵դథCὋPὋOὋAlЊገǌᤇ௦ځ˝

᫽྆ҍSFR࡚̅ධᇟጆ᫽྆ҍὋ྆ དѫᝌ̖ྫྷ˞᜵

˝ᐐϟᇟᦺ֖NO2Ὃᐐϟᇟᦺ᜷ᄥڙᆴӐᑚᛪ᭦Ὃ

NO2̾චͳ्य᤽ѢὋAl὇OHὈ3ԩབѫᝌၶ੆Al2O3
᜷ᄥڙᆴӐᑚᛪ᭦ǌ

1 mm

ǊǊǊǊ

200 μm

὇aὈ1#ᦠழ

1 mm

ǊǊǊǊ

200 μm

὇bὈ2#ᦠழ

1 mm

ǊǊǊǊ

200 μm

὇cὈ4#ᦠழ

ྞڎ1ǊᆴӐᑚདᙌᛪ᭦ᄉSEMڎ
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3Ǌፆ᝶

὇1ὈˀӬၸ᫽྆ҍFRᄉᆴӐᑚᄰඊὋӬၸ᫽

྆ҍSFRᄉᆴӐᑚᄉડͨुऎᣖܷὋ᣾བප๒งՐ

ͳሤԪӐညᣖ࠴ὋᏬ᣾བපবᑞݝὋ፫Ջྫྷူবᑞ 
͕ऩǌ

὇2Ὀ53.3͊࠱᫽྆ҍSFRˀ᫽྆ҍAl὇OHὈ3ࣲ

ၸὋᬣᅋ᫽྆ҍAl὇OHὈ3ၸ᧙ᄉܷܘὋᆴӐᑚᄉྫྷ

ူবᑞᬋͯ὚ڙ᣾བප๒งՐᄉͳሤԪӐညђ࠴ǌ

὇3Ὀॆ ˏሗ᫽྆ҍࣲၸ˄᫽྆ҍAl὇OHὈ3ၸ᧙

40͊ௐὋᆴӐᑚᄉ᫽྆ኍጞ᣹ҁV1ጞ὚ॆ̅࠴ ᫽྆

ҍAl὇OHὈ3ၸ᧙ʿ40͊̅࠴ௐὋˀ ᫽྆ҍSFR̖ၶ

ᣖݝᄉӨՎ஌ःὋᆴӐᑚᄉ᫽྆ኍጞ᣹ҁV0ጞǌ

὇4Ὀᬣᅋ᫽྆ҍAl὇OHὈ3ၸ᧙ᄉܷܘὋᆴӐᑚ

ᛪ᭦྆དၶ੆ᄉ̖ྫྷ᜷ᄥ३ᡔ౎ᡔᒰࠚ὚ᆴӐᑚ

དᙌᛪ᭦᜷ᄥྫྷ˞᜵դథCὋPὋO֖AlЊገǌ
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அሼ௅యὙ2022-08-21

Preparation of Halogen-free Flame Retardant EPDM Compound with 
High Strength and Low Expansion Ratio

SU ChunyiὋZHANG WeiguoὋKE YuchaoὋYU Chenxi
὇Anhui Zhongding Sealing Parts Co. ὋLtdὋNingguo 242300ὋChinaὈ

AbstractὙHalogen-free flame retardant ethylene-propylene-diene rubber὇EPDMὈ compound was 
prepared by using a new halogen-free nitrogen-phosphorus flame retardant SFR and inorganic metal hydroxide 
flame retardant Al὇OHὈ3. The effect of flame-retardant system on the properties of the EPDM compound was 
studied. The results showed thatὋwhen 53. 3 phr flame retardant SFR and 40 phr flame retardant Al὇OHὈ3 

were used togetherὋthe obtained EPDM compound had higher tensile strength and tear strengthὋexcellent 
superheated water resistanceὋsmall volume change rateὋand the flame retardant grade reached V0 levelὋ
which could well solve the defects of low strengthὋpoor superheated water resistance and large expansion 
ratio of the EPDM compound using ordinary halogen-free nitrogen and phosphorus flame retardants.

key wordsὙEPDM὚flame retardant὚strength὚expansion὚superheated water resistance὚flame retardant 
property




