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ዤՋಝᑟڙ᫽྆ᨁˌ፣ᔆᣤᤞࣛᑚ஧˖ᄉःၸ

ᡎ˧ధ�Ὃ�Ὃδൣฮ�Ὃ�ὋᦋǊᘹ�Ὃ�Ὃѵဋ࣋�Ὃ�Ὃ֖ Ǌྉ�

὇1. .᫹៭ 252300὚2 ˋࡢᐦ͊థᬌМՂὋࢹ᫹៭ӧฐӐˋࡢ ᫹៭ 252300὚ ˋࡢር੾శᆐቂ˖ॶὋࢹᑚүҍൂࠑڍ

3. ӑ̚ൂᑚࢹˉᆐቂ᝹᝟ᬒథᬌМՂὋӑ̚ 100143Ὀ

୑᜵ὙᆐቂዤՋಝᑟڙ᫽྆ᨁˌ፣ᔆᣤᤞࣛᑚ஧˖ᄉःၸǌፆ౦ᛪ௙ὙҪЙዤՋಝᑟՐὋᨁˌ፣ᔆᑚᄉ

ཤདௐ֖ᫍᑚ஧ڙᨁˌ፣˖ᄉຕᤨௐᫍढ᫁Ὃᑚ஧ዤՋुऎγ૆ညఝᰳὋᣤᤞࣛ߶Кবଡᰳ὚᭡খዤՋुऎ
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᫽྆ᣤᤞࣛ̾ᨁˌ፣ᔆ᛭ۘ᜷ᄥൂᑚ҃੆Ὃ

Ӊહᔆᑚǋᨁˌ፣ǋ᜷ᄥ֖ࡎ᣷ᑚ4˓ᦉѫὋԺͺ˝

ࣛयᣤᤞ఺ᄉྰल֖ᤁᣑౝ͇[1-2]ὋФྱཁ˝ડͨ

ुऎܷǋઇуѣবᑞݝǋ֐࠮᫁ǋͨ ᫁ည࠴ǋ੆മব

֖Ꮼࡐ૓বᑞݝὋ᤟ၸ̅᫁ᡯሎǋܷ ᤁር֖ᰳᤳऎ

ᣤᤞྫྷ஧[3-5]ǌᣤᤞࣛᨁˌ፣ʶᓉၿ͕᠎ᄉᰳᇎᨁ

὇դᇎ᧙0. ԾὈડ҃Ꮺ੆Ὃᨁˌ፣ᛪ᭦ᭉ᜵᪓ࢺ7%

ᩤ੊Ꮷ᪓ᨶὋ̾ ᨁˌ֖ൂᑚ˧ᫍᄉዤՋҦὋՎܷܘ

ௐ᫸ൢᨁˌ᩠ᙌǌᄫґࢹˉʼ΍ၸᄉᣤᤞࣛᨁˌ

፣۲ఴ᧓ၸ᪓ᩤူܪǌ

ॕֽ᫽྆ᨁˌ፣ᔆᣤᤞࣛ߶Кবᑞᄉځገᣖ

ܲὋൂ ᑚˀᨁˌ፣˧ᫍᄉዤՋ௦᫽྆ᣤᤞࣛၶ̖

֖΍ၸ˖ᄉС᪃ [6-9]ǌᔆᑚবᑞॡܷርऎʼф߿

˿᫽྆ᣤᤞࣛᄉ΍ၸ֐࠮Ὃᔆᑚˀ᪓ᩤᨁˌᄉዤ

Ջবᑞ˶௦ॕֽ᫽྆ᣤᤞࣛ΍ၸ֐࠮ᄉС᪃ځገ

˧ʶǌᄫґၶ̖ᄉ͔ܲ᫽྆ᨁˌ፣ᔆᣤᤞࣛᔆᑚ

˖Ὃܷ ܲ᧓ၸዤՋবᑞ͕ᓡᄉܸཨൂᑚ὇NRὈὋज़

ज़ᤆ͗ຊҪܘዤ஌౦͕ᓡᄉᨓᄡ[10]ǌၿ̅ᨓᄡᣖ

௔᠛ὋຊҪዤՋಝᑟԺ̾ڙଡᰳᔆᑚˀ᪓ᩤᨁˌ

ዤՋবᑞᄉґଡʽђ࠴ᨓᄡᄉၸ᧙Ὃ̯ Ꮺᬋͯၶ

̖੆ఴ[11-12]ǌ

ఴࢹͺ᧪ࠪዤՋಝᑟࠪ᫽྆ᨁˌ፣ᔆᣤᤞࣛ

ᔆᑚᄉ᫂ࡈዤऎǋᆴӐྱবǋྫྷ ူবᑞԢᔆᑚˀ᪓

ᩤᨁˌ᭡খ֖ҮখዤՋবᑞᄉॕֽᤈᛠ˿ᆐቂǌ

1Ǌࠃᰍ

1. 1Ǌ ԓ౅஧

NRὋӾऎ᜴ֵ̖̍ࡈ὚නʷൂᑚ὇CRὈ֖ ᮊʷ

ൂᑚ὇BRὈὋబᄨᬶֵ̖ڃ὚༺ᳫN330Ὃ෇᜴ᳫ࿶

༺ᳫᐦ͊థᬌМՂֵ̖὚ᄆ༺ᳫὋᆷ੆ᆩӐߥᐦ͊

థᬌМՂֵ̖὚இবᫍᔬ̃ᦦႀᧉಝᑟ὇ኤሥዤ

ՋಝᑟHT1005Ὀǋᫍᔬ̃ᦦආዡ὇ၿ80%ᫍᔬ̃

ᦦǋ20%ྱሗൂᑚˀѫ஘ҍጷ੆ὋኤሥዤՋಝᑟ

R-80Ὀǋ̍ ႀ۲ፋ̀ͳ὇ኤሥHMMM-55ὈǋΧᤈҍ

TBBS-80֖MBTS-75ǋඬӐᩤ-80ǋඬӐ᪔-80֖
ᆴӐҍS-80Ὃࡢˋ᫹៭ӧฐӐࢹథᬌМՂֵ̖὚

᪓ᩤᨁˌࣕጲὋ̟ ӴྱᨁࣕጲథᬌМՂ̖࠶᠄ڍ

ֵ὚Ф̴౅஧ڨ˝ൂᑚࢹˉ࣡ၸԓ౅஧ǌ

1. 2Ǌ  ˞ ᜵᝹٧֖̀ܫ

XSM-1/10̚120ࠚۋགྷ఺Ὃ̓ ๑መѸൂ܇఺

೙᝹ܫథᬌМՂֵ̖὚XK-160ۋधགྷ఺Ὃܷ ᤋន

OSIDᔶ᭴〇ᆜḽ䇼⸷

��ᢡ⸷ф֒㘻Ӛ⍷�

ͺᏧኤ̭Ὑᡎ˧ధ὇1983úὈὋႃὋࡢˋ᫹៭̠Ὃࡢˋ᫹៭ӧฐӐࢹ

ᐦ͊థᬌМՂࢹር࣍ὋܢߥὋ˞ ᜵̯̂ൂᑚүҍःၸ੾శᆐቂࢹͺǌ
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ζൂ܇఺೙థᬌМՂֵ̖὚HS-100T-RTMOۋ

ࣰ౛ᆴӐ఺Ὃ·᧦ႂߔ᝹ܫመ੾὇ຆڡὈథᬌМՂ

ֵ̖὚MV2000ۋ᫂ࡈዤऎ֖̀MDR2000ۋ௃ᣀ

-กመ੾థᬌМՂֵ̖὚GT࠶ᬀڍᆴӐ̀ὋᎾߔ
7017-MۋᏤӐណᰍ኷Ὃᰳ Ὀࡳ೜฽̀٧὇᭞࠶ގྱ

థᬌМՂֵ̖὚3365ۋʹᑞႂߔડҦណᰍ఺ὋᎾڍ

ᔭலྱబМՂֵ̖὚ᨁˌࣕጲҮখዤՋណᰍ఺Ὃӑ

̚ʹ඼ʶழመ੾ԦࡘథᬌМՂֵ̖ǌ

1. 3Ǌ ᦠழ

ᔆᑚ۲ఴᦠழݟᛪ1੝ᇧǌ

   ᛪ1Ǌᔆᑚ۲ఴᦠழ ͊

ጷǊǊѫ
ᦠழᎃՁ

1# 2# 3#

NR 20 20 20
CR 50 50 50
BR 30 30 30
༺ᳫN330 20 20 20
ᄆ༺ᳫ 15 15 15
ඬӐᩤ-80 6 6 6
ඬӐ᪔-80 5 5 5
ᆵᑟᦺ 1 1 1
᫸Ꮴҍ4010 1 1 1
᫸ᏤҍBLE 1. 5 1. 5 1. 5
ʻඬӐ̃ᩩ 5 5 5
නӐᆂᚒ70# 20 20 20
ᆹᦺᩤ 10 10 10
ඩඬӐᨷ 10 10 10
ᆹᦳӐᨓ 2. 5 0. 8 0. 8
ዤՋಝᑟR-80 0 2 0
ዤՋಝᑟHT1005 0 0 1. 5
HMMM-55 5. 9 5. 9 5. 9
ΧᤈҍMBTS-75 1. 5 1. 5 1. 5
ΧᤈҍTBBS-80 1 1 1
ᆴӐҍS-80 2 2 2

1. 4Ǌ ណಧ҃ܫ

ᑚ஧᧓ၸ3ൿགྷᑚࢹᓧὋʁ ൿ֖̃ൿຈགྷڙ

གྷ఺˖ᤈᛠὋ̒ࠚ ൿຈགྷڙधགྷ఺ʼᤈᛠǌʶൿ

ຈགྷࢹᓧὙNRė༺ᳫN330ǋᄆ༺ᳫ֖࠴஧ὋРຈ

གྷ275 s὇ᣀߔᣀᤳ˝40 r·min-1ὈėଅᑚὋຝऎ˝

὇150±3Ὀ ćǌ̃ൿຈགྷࢹᓧὙʁ ൿຈགྷᑚຈགྷ

180 s὇ᣀߔᣀᤳ˝40 r·min-1ὈėଅᑚὋຝऎ˝

὇125±3Ὀ ćǌʻൿຈགྷࢹᓧὙ̃ڙൿຈགྷᑚ˖ຊ

ҪዤՋಝᑟǋHMMM-55̾ԢΧᤈҍMBTS-75֖
TBBS-80ǋᆴӐҍS-80ὋຈགྷڨӈὋ̔ ྞǌ

ϢஉՐ฽ណᑚ஧ᄉᆴӐྱবὋၸࣰ౛ᆴӐ఺

ᆴӐὋᆴӐ్͇˝150 ć×20 minǌណಧϢஉ16 h
Րᤈᛠবᑞ฽ណǌ

1. 5Ǌ বᑞ฽ណ

ᑚ஧Չᮉবᑞ฽ណڨ૊ᄰःࠑڍಕэ੊͌ˉ

ಕэᤈᛠǌ

2Ǌ ፆ౦ˀᝦ᝶

2. 1Ǌ ᆴӐྱব

ʿՎዤՋಝᑟࠪᑚ஧᫂ࡈዤऎ֖ᆴӐྱব

὇150 ćὈᄉॕֽݟᛪ2੝ᇧǌ

ᛪ2ǊʿՎዤՋಝᑟࠪᑚ஧᫂ࡈዤऎ֖ᆴӐྱবᄉॕֽ

ᮉǊǊᄫ
ᦠழᎃՁ

1# 2# 3#

᫂ࡈዤऎ[ML὇1ˇ4Ὀ100 ć] 45 44 44
᫂ࡈཤདௐᫍt5὇127 ćὈ/min 14. 2 14. 6 15. 2
ᆴӐ̀ஜ૵὇150 ćὈ

ǊFmaxˉFL/὇dN·mὈ 36. 13 38. 96 37. 10
Ǌt10/min 3. 42 3. 47 3. 52
Ǌt90/min 14. 25 15. 02 15. 11

̯ᛪ2Ժ̾ᄹѢὙˀ ҪЙጥᨓᄡᄉᑚ஧ᄰඊὋ

ҪЙዤՋಝᑟᄉᑚ஧᫂ࡈዤऎᬋͯὋҪࢹবᑞᣖ

὚ҪЙዤՋಝᑟR-80ᄉᑚ஧FmaxˉFLణᰳὋˀݝ ዤ

ՋಝᑟR-80ԥःาবᰳǋൂ ᑚЮѫ̓ߔᐎ֖ᎌፆ

ुథС὚ҪЙጥᨓᄡᑚ஧ᄉt5ణᆀὋᑚ஧ᄉҪࢹ߶

КবᣖࢿὋᄰඊ˧ʽὋҪЙዤՋಝᑟHT1005ᄉᑚ஧

t5ణ᫁ὋҪࢹ߶Кবᣖݝǌ

ၿ̅ᨁˌ፣ЮᦉᎊᬨᣖܲὋᨁˌ፣ˀᑚ஧ᄉ

ዤՋবᑞᬓ˿ԩዤՋႌ᭦ुऎॕֽܰὋॡܷርऎ

ʼԨф̅ᑚ஧ڙᨁˌ፣ᎊᬨᫍᄉึҮຕᤨবᑞὋ

ᑚ஧ึҮবᡔݝǋཤདௐᫍᡔ᫁Ὃᑚ஧ᡔᑞЌѫڠ

ᨁˌ፣ᎊᬨ˖ຕᤨ֖Ӊ᜷Ὃ̯ڙ ᏪଡΘఝݝᄉዤ

Ջবᑞǌ

2. 2Ǌ  ྫྷ ူবᑞ

ᆴӐᑚᄉྫྷူবᑞ᜸ᛪ3ǌ

ᛪ3ǊᆴӐᑚᄉྫྷူবᑞ

ᮉǊǊᄫ
ᦠழᎃՁ

1# 2# 3#

ᥰ࠶Aۋᆵऎ/ऎ 74 75 75
ःҦ/MPaͨ߿100% 4. 42 4. 87 5. 02
ःҦ/MPaͨ߿300% 17. 80 18. 21 19. 02
ડͨुऎ/MPa 22. 4 23. 2 23. 8
ડறͨ᫁ည/% 385 372 363



ԓ౅஧·ᦠՋ ᄠ੎ଖ৲

e�601�e

ኃ 12 య

̯ᛪ3Ժ̾ᄹѢὙҪЙዤՋಝᑟHT1005ᄉᆴ

ӐᑚХథణᰳᄉͨ߿ःҦԢડͨुऎ὚ጥᨓᄡᑚ

஧ͨ߿ःҦణͯǋડறͨ᫁ညᣖᰳǌ

2. 3Ǌ ᔆᑚ-᪓ᩤᨁˌ፣ዤՋবᑞ

2. 3. 1Ǌ ᭡খዤՋবᑞ

ᔆᑚ-᪓ᩤᨁˌ፣ᄉ᭡খዤՋবᑞ᜸ᛪ4ǌ

ᛪ4Ǌᔆᑚ-᪓ᩤᨁˌ፣ᄉ᭡খዤՋবᑞ

ᮉǊǊᄫ
ᦠழᎃՁ

1# 2# 3#

ᏤӐґ᭡খዤՋुऎ/὇kN·m-1Ὀ 140 146 136
ᏤӐ1ὈՐ᭡খዤՋुऎ/὇kN·m-1Ὀ 96 105 102
㋈ਸᕪᓖ؍ᤱ⦷�% 68. 6 71. 9 75. 0

ซὙ1ὈᏤӐ్͇˝100 ć×96 hǌ

̯ᛪ4Ժ̾ᄹѢὙҪЙዤՋಝᑟR-80ᄉᑚ஧Ꮴ

Ӑґ᭡খዤՋुऎణܷὋҪЙዤՋಝᑟHT1005ᄉ
ᑚ஧ᏤӐґዤՋुऎణ࠴὚ຊҪዤՋಝᑟᄉᑚ஧

ᏤӐՐዤՋुऎγ૆ညᣖᰳὋ࠾Ф௦ຊҪዤՋಝ

ᑟHT1005஌౦ఝ௙௬ǌ

᭡খዤՋណᰍՐઙѢᨁˌᛪ᭦ᬃᅋథԑൂ 
ᑚࡎǌ

2. 3. 2Ǌ ҮখዤՋবᑞ

ҮখዤՋবᑞ฽ណ[13]్͇˝ὙႴҶ૜ࣧǊ2. 0 
mmὋᮟညǊ30 HzὋຝऎǊ80 ćὋௐᫍǊ120 minǌ

ᔆᑚ-᪓ᩤᨁˌ፣ណಧҮখዤՋណᰍՐ෸ᨁ

ˌ፣ᣈ᭦ѬधὋԺ̾ᄹҁᨁˌᛪ᭦థܷ᧙᪓ࡎ᜛

᭚ὋԲథ࠵᧙ൂᑚᬃᅋὋ௃ԑൂᑚࡎὋᨁˌᛪ᭦्

᠁ˀ᭡খዤՋណᰍᨁˌᛪ᭦्᠁ࢿѾॡܷὋԺ̾

ᄹѢҮখዤՋណᰍᄉᆠࡎڭ˝ᨁˌ፣ˀᑚ஧˧ᫍ

ᄉዤՋࡎὋၿ൤଍றҮখዤՋណᰍᖌ३ᄉᆠुڭ

ऎఝᑞᛪड़ዤՋࡎᄉᄽुࠃऎǌ

ᔆᑚ-᪓ᩤᨁˌ፣ᄉҮখዤՋবᑞ᜸ᛪ5ǌ

ᛪ5Ǌᔆᑚ/᪓ᩤᨁˌ፣ᄉҮখዤՋবᑞ     kN·m-1

ᮉǊǊᄫ
ᦠழᎃՁ

1# 2# 3#

ᏤӐ1ὈՐ᭡খዤՋुऎ 96 105 102
ᏤӐ1ὈՐҮখዤՋुऎ 84 92 94

ซὙՎᛪ4ǌ

̯ᛪ5Ժ̾ᄹѢὋҪЙዤՋಝᑟHT1005ᄉᑚ

஧ᏤӐՐҮখዤՋुऎణܷὋҪЙዤՋಝᑟR-80
ᄉᑚ஧൒˧Ὃጥᨓᄡᑚ஧ణ࠴ὋᏤӐՐҮখዤՋु

ऎˀᏤӐՐ᭡খዤՋुऎࣲʿʶᒰǌᤇ௦ځ˝᭡

খઙѢᆠڭᄉ௦ൂᑚ۲ͳὋФ฽ណፆ౦ˀൂᑚ۲

ͳᄉुऎᄰСὋᏪҮখઙѢᆠڭᄉ௦ൂᑚ-ᨁˌ፣

ዤՋࡎὋФ฽ណፆ౦˝ዤՋࡎᆠुڭऎὋԺ̾ఝэ

ᆷڠԥ௡ዤՋಝᑟˀᨓᄡࣲၸௐᄉܘዤ஌౦ǌՎ

ௐὋ᭡খዤՋˀҮখዤՋណᰍ३ѢʿՎᄉፆ౦Ὃᤇ

Ժᑞ௦ၿ̅౜বᄉዤՋಝᑟڙ᭣౜বᄉNR۲ͳ˖

͗Փᨁˌ፣ᛪ᭦᣺ሧὋ् ੆ᨁˌ፣ֆډᄉಝᑟࠜ

ᑚ஧ुऎˀൂᑚ۲ͳډὋᤴ੆᪓ᩤᨁˌ፣ֆࡎᬶ

ुऎʿʶᒰǌ

3Ǌፆ᝶

὇1ὈҪЙዤՋಝᑟՐὋᔆᑚᄉཤདௐ֖ᫍᑚ஧

ᨁˌ፣˖ᄉຕᤨௐᫍढ᫁Ὃᑚ஧ዤՋुऎγ૆ڙ

ညఝᰳὋᣤᤞࣛ߶Кবଡᰳǌ

὇2Ὀᑚ஧̓ᐎࠚऎǋᆴӐᤳऎԢͨ߿ःҦᄉ

ᳫǋ̍༻ݟऩԺ̾᤯᣾ុஞᦠழጷѫ὇ࢿ ႀ۲ፋ̀

ͳǋᆴӐҍ֖ΧᤈҍኍὈၸ᧙ᤈᛠஇؒǌ

὇3Ὀ᭡খዤՋुऎˀൂᑚ۲ͳᄉुऎథСὋᏪ

ˀዤՋुࡎऎᄰСবᣖ࠴ǌҮখዤՋណᰍᆠڭᄉ
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Application of Adhesive Resin in Compound of Flame Retardant 
Steel Cord Conveyor Belt

ZHAO Zhipeng1Ὃ2ὋYU Zhengzhou1Ὃ2ὋGUO Hu1Ὃ2ὋLIU Yushuai1Ὃ2ὋHE Yan3

὇1. Shandong Yanggu Huatai Chemical Co. ὋLtdὋYanggu 252300ὋChina὚2. National Research Center of Rubber Additives Engineering 

TechnologyὋYanggu 252300ὋChina὚3. Beijing Research and Design Institute of Rubber Industry Co. ὋLtdὋBeijing 100143ὋChinaὈ

AbstractὙThe application of adhesive resin in compound of flame retardant steel cord conveyor belt was 
studied. The results showed thatὋafter adding adhesive resinὋthe scorch time of the steel cord compound and 
the penetration time of the compound in steel cord were prolongedὋthe retention rate of adhesive strength was 
higher and the safety of conveyor belt was improved. The static adhesive strength was related to the strength 
of the rubber matrix. The dynamic adhesive strength was the failure strength of the adhesive layer between the 
rubber compound and steel cordὋwhich could more accurately reflect the tackifying effect of the combined 
use of the adhesive resin and cobalt salt. It was found that the application effect of the adhesive resin HT1005 
in the compound of flame retardant steel cord conveyor belt was good.

Key wordsὙadhesive resin὚flame retardant steel cord conveyor belt὚cobalt salt
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