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ᰳդ᧙ᏤҍS-TMQڙКᨁᣑ᧗ߔӤጲ
ᣂᑁ˖ᄉःၸ
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ᏤҍTMQ௦2Ὃ2Ὃ4-ʻႀ۲-1Ὃ2-̃ඩӐإ

ӤߔКᨁᣑ᧗ڙᐐՋͳὋХథᏬབඬᏤӐͺၸὋ

ጲᣂᑁᦠழ˖ࣸคၸ[1-3]ǌᏤҍTMQ˖դ50
ͷሗྫྷὋФథѫ௦̃ǋ̒ ǋٽᐐͳὋФ᧙

ѫஜʶᓉ˝50%ࢺԾὋФ̴ѫ௦᭣థѫὋ͗

ࠪᑚᄉবᑞ̖ၶʶ߿ᄉॕֽ[4-7]ǌၿ̅Ꮴҍ

TMQᄉ͈ಪʿறʼὋ࠭ ᒰКᨁᣑ᧗ߔӤጲᣂᑁ

ၶ̖ఴʿறʼӣ[8-10]ǌځᤤၸʶሗᑞᬋͯᣂ

ᑁԓఴὋᏪԠʿॕֽᣂᑁ᧙ᄉளۋᏤ

ҍֵሗ௦ᦠழࢹር̏࣍य़ᝌфᄉ᫇ᮤǌ

ᰳդ᧙ᏤҍS-TMQ௦ݗژӐߥመథᬌМ

ՂधԦᄉளֵ̖ὋФథѫ̃ǋ̒ ǋٽᐐͳդ᧙

ܷࣧଡӣὋӳդ᧙ᄉ80%ࢺԾὋၸ̅ᣂᑁᦠழ˖

Ժђ࠴Ꮴҍၸ᧙Ὃథѽ̅ဖγǌఴࢹͺ˞᜵ᆐ

ቂᰳդ᧙ᏤҍS-TMQڙКᨁᣑ᧗ߔӤጲᣂᑁᑁ

Ξᑚ֖ᑁкᑚ˖ᄉःၸǌ

1Ǌࠃᰍ

1. 1Ǌ˞᜵ԓ

ܸཨൂᑚNRὈὋSMR20Ὃᯰ ᜴ֵ̖̍ᰳ

դ᧙ᏤҍS-TMQ֖ᏤҍRDὋݗژӐߥመ

థᬌМՂֵ̖༺ᳫN375֖N234ὋӑᴜӐࢹ

ᐦ͊థᬌМՂֵ̖ᄆ༺ᳫὋࡢˋ᭞ࢶᐎመథᬌМ

Ղֵ̖ᆴ᳦Ὃ᩷ӧᄨൂᑚளመᐦ͊థᬌ

МՂֵ̖ΧᤈҍTBBSὋ࠺ˋࡢᓀӐࢹథᬌМՂ 
ֵ̖ǌ

1. 2Ǌᦠழ

1. 2. 1ǊᑁΞᑚᦠழ

ၶ̖ᦠழὙNRǊ50ὋᮊʷൂᑚǊ50Ὃ༺ᳫN375
Ǌ50ὋඬӐᩤǊ3ὋᆵᑟᦺǊ2ὋᔉෳǊ8ὋᏤ

ҍRDǊ1. 5Ὃᆴ᳦Ǌ1. 5ὋΧᤈҍTBBSǊ0. 9ὋФ 
̴Ǌ5ǌ

ណᰍᦠழὙ᧓ၸ0. 9͊ᰳդ᧙ᏤҍS-TMQ̼

ఢ1. 5͊ᏤҍRDὋФ̴ጷѫԢၸ᧙Վၶ̖ᦠழǌ

1. 2. 2Ǌᑁкᑚᦠழ

ၶ̖ᦠழὙNRǊ100Ὃ༺ᳫN234Ǌ43Ὃᄆ༺

ᳫǊ10ὋඬӐᩤǊ4ὋᆵᑟᦺǊ2ὋᔉෳǊ3ὋᏤ

ҍRDǊ1. 5Ὃᆴ᳦Ǌ1. 7ὋΧᤈҍTBBSǊ1. 4ὋФ 
̴Ǌ4. 5ǌ

ណᰍᦠழὙ᧓ၸ0. 9͊ᰳդ᧙ᏤҍS-TMQ̼

ఢ1. 5͊ᏤҍRDὋФ̴ጷѫԢၸ᧙Վၶ̖ᦠழǌ

1. 3Ǌ˞᜵٧֖̀ܫ

XK-160ۋधགྷὋ̀ ᖀࣉመᩨ̀٧መథᬌ

МՂֵ̖GK400֖ۋGK255ࠚۋགྷὋᄝൂᑚ

థᬌМՂֵ̖XLB-Q600×600×3ڃᬶ܇
ᆴӐὋࣰ̓ۋ ๑ൂᑚʶԇథᬌМՂֵ̖

ͺᏧኤ̭Ὑֆ᧗1985úὈὋႃὋࡢˋ฿̠߰Ὃࡢˋබᄨൂᑚᬶڃ

థᬌМՂࢹር࣍ὋܢߥὋ˞ ᜵̯̂КᨁߔӤጲᣂᑁశ֖᧙ክူ

ͺǌࢹ
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ԤͮࢹࣽណᰍὋܸ ศˣᕥᢻᣂశథᬌМՂ

ֵ̖MDR2000ۋᆴӐ̀ǋMV2000ۋ᫂ࡈዤऎ

֖̀T2000ۋડҦὋᎾ࠶ᬀڍกመథᬌМՂ 
ֵ̖ǌ

1. 4Ǌຈགྷࢹᓧ

1. 4. 1Ǌ࠴ᦠՋណᰍ

ᑁΞᑚ࠴ᦠՋណᰍၶ̖ᦠழᑚ֖ណᰍᦠழ

ᑚຈགྷڙڨXK-160ۋधགྷʼᤈᛠǌ

Ҫᮊࣿ˝ὙၶᑚėඬӐᩤǋᆵᑟᦺǋᏤ 
ҍė༺ᳫN375ėᔉෳėᆴ᳦֖Χᤈҍėʽྞǌ

1. 4. 2ǊܷᦠՋណᰍ

ܷᦠՋណᰍၶ̖ᦠழᑚ֖ណᰍᦠழᑚڨ

˝ˏൿຈགྷࢹᓧὋʁ ൿຈགྷڙGK400ࠚۋགྷ˖

ᤈᛠǋ̃ ൿຈགྷڙGK255ࠚۋགྷ˖ᤈᛠǌ

1Ὀ ᑁ Ξ ᑚǌ ʶ ൿ ຈ གྷ ᣀ ߔ ᣀ ᤳ ˝ 
48 r·min-1Ὃຈགྷࢹᓧ˝ὙҪၶᑚǋ࠴֖༺ᳫ30 
sὈėԌԌᆘ50 sὈėଡԌᆘซෳėຌੲėԌԌᆘ

30 sὈėଅᑚǌ̃ൿຈགྷᣀߔᣀᤳ˝20 r·min-1Ὃ
ຈགྷࢹᓧ˝ὙҪʶൿຈགྷᑚǋᆴ᳦֖Χᤈҍ10  
sὈėଡԌᆘ10 sὈėຌੲėԌԌᆘėຌੲėԌԌ

ᆘ30 sὈėଅᑚǌ

2Ὀ ᑁ к ᑚǌ ʶ ൿ ຈ གྷ ᣀ ߔ ᣀ ᤳ ˝ 
45 r·min-1Ὃຈགྷࢹᓧ˝ὙҪၶᑚǋ࠴֖༺ᳫ30 
sὈėԌԌᆘ50 sὈėଡԌᆘซෳėຌੲėԌԌᆘ

30 sὈėଅᑚǌ̃ൿຈགྷᣀߔᣀᤳ˝20 r·min-1Ὃ
ຈགྷࢹᓧ˝ὙҪʶൿຈགྷᑚǋᆴ᳦֖Χᤈҍ10  
sὈėଡԌᆘ10 sὈėຌੲėԌԌᆘėຌੲėԌԌ

ᆘ30 sὈėଅᑚǌ

1. 5Ǌবᑞណ

ᑚՉᮉবᑞڨᄰःࠑڍಕэᤈᛠណǌ

2Ǌፆ౦ˀᝦ

2. 1ǊူӐবᑞ

ᰳդ᧙ᏤҍS-TMQ֖ᏤҍRDᄉူӐব

ᑞݟᛪ1ᇧǌ

̯ᛪ1Ժ̾ᄹѢὙˀ ᏤҍRDᄰඊὋᰳ դ᧙

ᏤҍS-TMQᄉ̃ǋ̒ ǋٽᐐͳդ᧙ܷࣧଡӣ˿ጝ

60%Ὃ༥ѫդ᧙֖˲ᧀʿໄྫྷդ᧙႔ॱђ࠴Ὃឬ

ᰳդ᧙ᏤҍS-TMQХథᣖᰳᄉథѫդ᧙֖

ᣖͯᄉఽդ᧙ऩˈ۲̃ᔬᑜդ᧙௬ђ࠴Ὃឬ

ᰳդ᧙ᏤҍS-TMQࠪᑚᆴӐྱবᄉ᠆᭦ॕ

ᛪ1Ǌᰳդ᧙ᏤҍS-TMQ֖ᏤҍRDᄉူӐবᑞ

ᮉǊǊᄫ
ᰳդ᧙Ꮴҍ

S-TMQ ᏤҍRD

ܰ ᳦ೢᓣᮣዡ ᳦ೢᓣᮣዡ

̃ǋ̒ ǋٽᐐͳ᧙ѫஜ/% 82. 73 51. 55
Ҫབђ᧙50̚55 ć×3 hὈ/% 0. 08 0. 05
༥ѫ᧙ѫஜ750 ć×2 hὈ/% 0. 03 0. 05
ऩˈ۲̃ᔬᑜ᧙ѫஜ/% 0. 01 0. 31
ᣃӐཁ/ć 85 83
˲ᧀʿໄྫྷ᧙ѫஜ/% 0. 04 0. 05

ֽђ࠴ǌ

2. 2Ǌᰳդ᧙ᏤҍS-TMQڙᑁΞᑚ˖ᄉःၸ

ᑁΞᑚ࠴ᦠՋ֖ܷᦠՋណᰍፆ౦ѫѾݟᛪ2
֖3ᇧǌ

̯ᛪ2֖3Ժ̾ᄹѢὙˀ ၶ̖ᦠழᑚᄰඊὋណ

ᰍᦠழᑚᄉt10֖t90႔థढ᫁Ὃͭ ډశଋԩᔴڙ

Юܷ ᦠՋ֖࠴ᦠՋណᰍᑚᄉ᫂ࡈዤऎǋᏤӐґ

Րᄉྫྷူবᑞᄰॆǌណᰍፆ౦ᛪὋڙᑁΞᑚᦠ

ᛪ2ǊᑁΞᑚ࠴ᦠՋណᰍፆ౦

ᮉǊǊᄫ ណᰍᦠழ ၶ̖ᦠழ

᫂ࡈዤऎ[ML1ˇ4Ὀ100 ć] 55 54
᫂ࡈཤདௐᫍt5127 ćὈ/min 26 25
ᆴӐ̀ஜ151 ćὈ

ǊFL/dN·mὈ 1. 44 1. 43
ǊFmax/dN·mὈ 11. 52 11. 51
Ǌt10/min 4. 61 4. 53
Ǌt30/min 6. 26 6. 12
Ǌt60/min 7. 56 7. 46
Ǌt90/min 11. 86 11. 57
Ǌts2/min 5. 38 5. 34
ᆴӐௐᫍ151 ćὈ/min 30 60 30 60
ǊIRHDᆵऎ/ऎ 57 54 57 54
Ǌᥰ࠶Aۋᆵऎ/ऎ 59 56 59 56
Ǌ100%ͨ߿ःҦ/MPa 1. 3 1. 2 1. 3 1. 2
Ǌ300%ͨ߿ःҦ/MPa 5. 8 4. 8 5. 8 4. 8
Ǌડͨुऎ/MPa 15. 8 13. 2 15. 8 13. 1
Ǌડறͨ᫁ည/% 636 639 632 635
ǊડறබˣԪ्/% 17. 2 16. 2 17. 2 16. 6
Ǌୟᜇुऎ/kN·m-1Ὀ 59 59
ǊٿीϘ/% 38. 4 38. 3
100 ć×48 hབቆචᏤӐՐ

ǊIRHDᆵऎ/ऎ 68 68
Ǌᥰ࠶Aۋᆵऎ/ऎ 67 67
Ǌ100%ͨ߿ःҦ/MPa 4. 4 4. 5
Ǌડͨुऎ/MPa 6. 5 6. 3
Ǌડறͨ᫁ည/% 151 147
ǊડறබˣԪ्/% 2. 6 2. 7
Ǌୟᜇुऎ/kN·m-1Ὀ 15 15
ǊٿीϘ/% 43. 9 43. 8
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ᛪ3ǊᑁΞᑚܷᦠՋណᰍፆ౦

ᮉǊǊᄫ ណᰍᦠழ ၶ̖ᦠழ

᫂ࡈዤऎ[ML1ˇ4Ὀ100 ć] 56 55
᫂ࡈཤདௐᫍt5127 ćὈ/min 27. 82 26. 45
ᆴӐ̀ஜ151 ćὈ

ǊFL/dN·mὈ 2. 23 2. 22
ǊFmax/dN·mὈ 12. 79 12. 78
Ǌt10/min 6. 18 6. 10
Ǌt30/min 7. 79 7. 65
Ǌt60/min 10. 35 10. 25
Ǌt90/min 16. 17 15. 87
Ǌts2/min 7. 09 7. 05
ᆴӐௐᫍ151 ćὈ/min 30 60 30 60
ǊIRHDᆵऎ/ऎ 60 56 60 56
Ǌᥰ࠶Aۋᆵऎ/ऎ 60 58 60 58
Ǌ100%ͨ߿ःҦ/MPa 1. 6 1. 4 1. 6 1. 4
Ǌ300%ͨ߿ःҦ/MPa 6. 8 5. 9 6. 8 5. 9
Ǌડͨुऎ/MPa 17. 8 15. 8 17. 8 15. 8
Ǌડறͨ᫁ည/% 627 640 623 636
ǊડறබˣԪ्/% 18. 7 15. 0 18. 7 15. 4
Ǌୟᜇुऎ/kN·m-1Ὀ 63 67 63 67
ǊٿीϘ/% 44. 8 44. 7
100 ć×48 hབቆචᏤӐՐ

ǊIRHDᆵऎ/ऎ 68 68
Ǌᥰ࠶Aۋᆵऎ/ऎ 69 69
Ǌ100%ͨ߿ःҦ/MPa 3. 6 3. 7
Ǌડͨुऎ/MPa 7. 3 7. 1
Ǌડறͨ᫁ည/% 175 171
ǊડறබˣԪ्/% 2. 6 2. 7
Ǌୟᜇुऎ/kN·m-1Ὀ 17 17
ǊٿीϘ/% 45. 2 45. 1

ழ˖ၸ0. 9͊ᰳդ᧙ᏤҍS-TMQ̼ఢ1. 5͊

ᏤҍRDௐὋᑚᄉᆴӐྱব֖ᏤӐ౦̅ܪՎ

ʶපࣰǌ

2. 3Ǌᰳդ᧙ᏤҍS-TMQڙᑁкᑚ˖ᄉःၸ

ᑁкᑚܷᦠՋណᰍፆ౦ݟᛪ4ᇧǌ

̯ᛪ4Ժ̾ᄹѢὋណᰍᦠழˀၶ̖ᦠழᑚᄉ

ᆴӐྱব֖ྫྷူবᑞᄰॆǌឬڙᑁкᑚᦠழ˖

ၸ0. 9͊ᰳդ᧙ᏤҍS-TMQ̼ఢ1. 5͊Ꮴҍ

RD߸КԺᛠǌ

2. 4ǊֵᣂᑁᏬˣবᑞ

ၸၶ̖ᦠழ֖ណᰍᦠழᑚՉၶ̖˿ʶ

11. 00R20Кᨁᣑ᧗ߔӤጲᣂᑁᤈᛠᏬˣবណᰍǌ

GB/T 4501ú2016ᤈᛠណǌᣂᑁᏬˣবណᰍ

ጌᛠௐᫍᡓ47 hԀ˝ՋಪֵὋᡓ77 hԀԺ

ҁ͕ጞֵ᜵යǌֵᣂᑁᄉᏬˣবᑞណፆ౦

ᛪ5ǌ
̯ᛪ5Ժ̾ᄹѢὋၶ̖ᦠழˀណᰍᦠழֵᣂ

ᛪ4ǊᑁкᑚܷᦠՋណᰍፆ౦

ᮉǊǊᄫ ណᰍᦠழ ၶ̖ᦠழ

᫂ࡈዤऎ[ML1ˇ4Ὀ100 ć] 67 66
᫂ࡈཤདௐᫍt5127 ćὈ/min 20. 55 19. 08
ᆴӐ̀ஜ151 ćὈ

ǊFL/dN·mὈ 2. 39 2. 38
ǊFmax/dN·mὈ 16. 86 16. 85
Ǌt10/min 2. 39 2. 31
Ǌt30/min 6. 45 6. 32
Ǌt60/min 8. 36 8. 26
Ǌt90/min 13. 42 13. 11
Ǌts2/min 4. 19 4. 15
ᆴӐௐᫍ151 ćὈ/min 30 60 30 60
ǊIRHDᆵऎ/ऎ 72 73 72 73
Ǌᥰ࠶Aۋᆵऎ/ऎ 70 71 70 71
Ǌ100%ͨ߿ःҦ/MPa 3. 0 2. 9 3. 0 2. 9
Ǌ300%ͨ߿ःҦ/MPa 11. 5 11. 0 11. 5 11. 0
Ǌડͨुऎ/MPa 19. 5 18. 6 19. 5 18. 6
Ǌડறͨ᫁ည/% 511 507 509 504
ǊડறබˣԪ्/% 23 20 23 21
Ǌୟᜇुऎ/kN·m-1Ὀ 98 102 98 102
ǊٿीϘ/% 27. 3 27. 2
ǊᬀАᬟᇛᏱ᧙/cm3 0. 26 0. 27
100 ć×48 hབቆචᏤӐՐ

ǊIRHDᆵऎ/ऎ 77 77
Ǌᥰ࠶Aۋᆵऎ/ऎ 73 73
Ǌ100%ͨ߿ःҦ/MPa 4. 0 4. 1
Ǌ300%ͨ߿ःҦ/MPa 12. 5 12. 6
Ǌડͨुऎ/MPa 16. 0 15. 8
Ǌડறͨ᫁ည/% 288 284
ǊડறබˣԪ्/% 15 16
Ǌୟᜇुऎ/kN·m-1Ὀ 71 71
ǊٿीϘ/% 31. 2 31. 1
ǊᬀАᬟᇛᏱ᧙/cm³ 0. 38 0. 39

ᛪ5ǊֵᣂᑁᄉᏬˣবᑞណፆ౦

ᮉǊǊᄫ ណᰍᦠழ ၶ̖ᦠழ

Ǌጌᛠௐᫍ/h 87. 25 88. 30
Ǌណᰍፆోௐᣂᑁ࿃х ᐪቆ ᐪቆ

ᑁᄉᏬˣবណᰍፆ౦ᄰॆὋ11. 00R20ֵᣂᑁ

˄ಕэ͕ጞֵපࣰὋࠑڍҁڨ ᡱᢍఴណᰍК

ᨁᣑ᧗ߔӤጲᣂᑁᄉڣࣉၸὋڨలѢဗऩ࣡ 
ৰхǌ

2. 5Ǌఴѫౡ

̾ᰳդ᧙ᏤҍS-TMQђ᧙40%ఢ̼Ꮴҍ

RDὋКᨁᣑ᧗ߔӤጲᣂᑁᑁΞᑚ֖ᑁкᑚᑚ

ఴԺᬋͯጝ0. 07Њ·kg-1ǌМՂࣱ̖7. 3ʹtᑁкᑚ

ᑚ֖3ʹtᑁΞᑚᑚὋඇࣱԺᓫጝᦠழఴ

ጝ721ʹЊὋ௬ᗂᬋͯ˿ၶ̖ఴǌ
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3Ǌፆឥ
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Application of High Content Antioxidant S-TMQ in Truck and 
Bus Radial Tire

ZHOU ZhongὋSUN DanὋXIN JunhuiὋHE Jingwu
Shandong Yongsheng Rubber Group Co. ὋLtdὋDongying 257335ὋChinaὈ

AbstractὙThe application of high content antioxidant S-TMQ in truck and bus radial tires was studied.
The results showed thatὋwhen the high content antioxidant S-TMQ was used to replace the antioxidant RD in 
the sidewall compound and crown compound formulations of truck and bus radial tire with reduced dosageὋ
the curing characteristics and physical properties before and after aging of the compound were equivalent.
The durability of the finished tire reached the high-quality product level according to national standards.
MoreoverὋit could also reduce the cost of production and had certain economic benefits.

Key wordsὙhigh content antioxidant S-TMQtruck and bus radial tiresidewall compoundcrown 
compounddurabilityproduction cost
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