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ᬣᅋීᢻࢹˉᄉঋᤳԦࡘὋࠪ ᣂᑁᄉবᑞ᜵

ය˶ᤩຑଡᰳǌᣂᑁ࣡ܬڙఽ֖ᔡ҈ᄉ్͇ʽ΍

ၸὋ੽ԩᅋՉሗԪ्ǋ᠆ᕲǋҦ̾ԢᰳͯຝͺၸὋ

൤ॸᮋХథ͕ᓡᄉ੽ᣑবᑞǋྰځ लবᑞ֖ᎀу

বᑞǌКᨁᣑ᧗ߔӤጲᣂᑁᑁ᭦௦ФС᪃ᦉ͇Ὃ

߱௦ᣂᑁᄉణᛪࡎὋγએᑁͳᎀуࡎ֖࣊ࣕࡎБ

ԩ҇͝Ҟᆠ֖уѣᇛ૮Ὃ᤯᣾ᔈጮ͛ᤫྰलҦǋᣀ

ՓҦ֖҃ҮҦǌځ൤᜵යᑁ᭦ХథᓡݝᄉᏬᇛব

ᑞὋʁ ᄉ઄ᅋҦǋ᫸Ξ໎বᑞὋՎௐХథᏬ௅Џ߿

֖ᏬᒮඬᏤӐǋઇ҇੦ኍবᑞ[1]ǌ

ᑁ᭦චߗည௦ॕֽᣂᑁবᑞᄉ᧗᜵ځገǌᣂ

ᑁၶ̖᣾ር˖ᄉ᧗᜵ࣿࢹ˧ʶ௦ᑁ᭦૗ѢὋᑁ᭦

૗Ѣ᠎᧙ᄯଋॕֽ੆ֵᣂᑁᄉ᠎᧙[2-3]ǌᑁ᭦૗Ѣ

᣾ር˖ፂ࣡Ѣဗචߗညᣖᰳᄉဗ៵Ὃᦉѫ૗Ѣᑁ

᭦චߗညᡓ᣾3. 5%Ὃథௐၴᒯ᣹ҁ5%̾ʼὋᤴ੆

૗Ѣᑁ᭦ࠩࡆˀ᠎᧙ᣖࢿὋၴ ᒯ௃ก΍ၸὋॕ ֽ

ၶ̖ᄉൣ࣡ᤈᛠ[4-5]ǌ൤ܰὋ૗Ѣᑁ᭦චߗည᣾ܷ

͗ॕֽ੆ֵᣂᑁᄉᏬᇛবᑞὋᑁ᭦Ѣဗ૿ڰǋᔈ

ጮ෣ᜇኍဗ៵[6-8]ǌځ൤Ὃђ࠴૗Ѣᑁ᭦චߗည࠾

˝᧗᜵ǌ

ॕֽᑁ᭦චߗညᄉځገॡܲὋ˞ ᜵Ӊહᑚ஧

ᦠழǋຈགྷࢹᓧ֖૗Ѣࢹᓧኍǌఴࢹͺ˞᜵ଉᝦ

ᑚ஧ᦠழǋᛂిᣀᤳǋᆠᑚழयǋ૗Ѣ˞఺ǋΘᑚຝ

ऎǋؐ ஧ࠔऎ֖ᑚ஧᫂ࡈዤऎࠪКᨁᣑ᧗ߔӤጲ

ᣂᑁᑁ᭦චߗညᄉॕֽǌ

1Ǌࠃᰍ

1. 1Ǌ˞᜵᝹٧֖̀ܫ

H10/C8/C4. Ջ૗Ѣၶ̖ጲὋྱܬʻۋ5 ˬல

ྱ఺೙὇̓ ๑ὈథᬌМՂֵ̖὚H10/C8ܬˏۋՋ૗

Ѣၶ̖ጲὋܸ ศᠾ៵መ੾ᐦ͊థᬌМՂֵ̖὚ĭ250
-૗Ѣ఺Ὃಯౣൂᑚ᝹᝟ᬒథᬌМՂֵ̖὚XKۋ
థᬌМՂ̖ڃ஧఺೙ᬶ܇धགྷ఺Ὃᄝ᫹ൂᑚۋ660

ֵ὚M200ۋ᫂ࡈዤऎ̀Ὃӑ̚ԣຆႂ٧̀ߔథᬌМ

Ղֵ̖ǌ

1. 2Ǌᑁ᭦චߗညॕֽځገណᰍ

὇1Ὀᑚ஧ᦠழǌѫѾ᧓ၸ1Ձ֖2Ձ૗Ѣጲ૗

ѢᦠழA֖Bˏሗᑚ஧Ὃࢹᓧԟஜ᜸ᛪ1ǌ
὇2Ὀᛂిᣀᤳǌ᧓ၸ1Ձ૗ѢጲڙʿՎᛂిᣀ

ᤳʽ૗ѢᦠழAᑚ஧Ὃࢹᓧԟஜ᜸ᛪ2ǌ
὇3Ὀᆠᑚழयǌ᧓ၸ1Ձ૗Ѣጲ̾ʿՎᆠᑚழ

य૗ѢᦠழAᑚ஧Ὃࢹᓧԟஜ᜸ᛪ3ǌ
὇4Ὀ૗Ѣ˞఺ǌѫѾ᧓ၸ1Ձ֖2Ձ૗Ѣጲ˞

఺૗ѢᦠழAᑚ஧Ὃࢹᓧԟஜ᜸ᛪ4ǌ
὇5ὈΘᑚຝऎǌ᧓ၸ1Ձ૗ѢጲڙʿՎΘᑚຝ

ऎʽ૗ѢᦠழAᑚ஧Ὃࢹᓧԟஜ᜸ᛪ5ǌ
὇6Ὀؐ ஧ࠔऎǌ᧓ၸ1Ձ૗ѢጲڙʿՎؐ஧ࠔ

ऎʽ૗ѢᦠழAᑚ஧Ὃࢹᓧԟஜ᜸ᛪ6ǌ
὇7Ὀᑚ஧᫂ࡈዤऎǌ᧓ၸ1Ձ૗Ѣጲ૗ѢʿՎ

ͺᏧኤ̭Ὑ࠺஠ᡣ὇1975úὈὋႃὋ߰ իআ̠Ὃ߰ܭ ᣂᑁథࢶᇷܭ

ᬌМՂࢹር࣍ὋܢߥὋ˞ ᜵̯̂ᣂᑁၶ̖ࢹᓧᆐቂ֖ክူࢹͺǌ
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᫂ࡈዤऎᦠழAᑚ஧Ὃࢹᓧԟஜ᜸ᛪ7ǌ
ገௐὋФ̴ԟஜ۲ఴᄰՎὋځᰍ᝼౼ʶॕֽڙ

ԟஜ฽᧙จҮϘ࣡ൣڙᔴډЮ὚ᛂిᣀᤳណᰍௐ

ຝऎ֖ԌҦᄉࢿऩڨၿᛂిᣀᤳԪӐलᡐǌ

2Ǌፆ౦ˀᝦ᝶

ѫѾᆐቂᑁ᭦ᑚၶ̖᣾ር˖ʿՎځገࠪ૗Ѣ

ᑁ᭦චߗညᄉॕֽǌ

ᛪ1ǊʿՎᑚ஧ᦠழណᰍࢹᓧԟஜ

૗Ѣጲ ᦠழ
ຝऎ/ć ˞఺ԟஜ

Θᑚधགྷ఺ ؐ஧ԯ ଅᑚ ؐ஧ࠔऎ/mm ᛂిᣀᤳ/὇r·min-1Ὀ लѢᤳऎ/὇m·min-1Ὀ
1Ձ A 83̚87 79̚80 125̚129 190 25 12. 7

B 82̚84 78̚79 123̚128 190 25 13. 1
2Ձ A 85̚91 79̚81 120̚123 170 27 13. 8

B 84̚87 78̚80 113̚115 170 27 13. 1

ᛪ2ǊʿՎᛂిᣀᤳណᰍࢹᓧԟஜ

ழ಴
ຝऎ/ć ˞఺ԟஜ

ᆠᑚ૗Ѣ఺ Θᑚधགྷ఺ ؐ஧ԯ ଅᑚ
ᆠᑚ఺ᣀᤳ/
὇r·min-1Ὀ

ؐ஧ࠔऎ/
mm

ᛂిᣀᤳ/
὇r·min-1Ὀ

लѢᤳऎ/
὇m·min-1Ὀ

఺ܿԌҦ/
MPa

ႂҮ఺
ႂึ/A

1 84̚90 88̚93 85̚89 130̚137 18. 0 170 24. 2 13. 9 8. 9 317
2 84̚89 87̚91 84̚88 127̚131 15. 0 170 18. 0 10. 9 8. 6 326

ᛪ3ǊʿՎᆠᑚழयណᰍࢹᓧԟஜ

ᆠᑚழय
ຝऎ/ć ˞఺ԟஜ

ᆠᑚ૗Ѣ఺ Θᑚधགྷ఺ ؐ஧ԯ ଅᑚ
ᆠᑚ఺ᣀᤳ/
὇r·min-1Ὀ

ؐ஧ࠔऎ/
mm

ᛂిᣀᤳ/
὇r·min-1Ὀ

लѢᤳऎ/
὇m·min-1Ὀ

఺ܿԌҦ/
MPa

ႂҮ఺
ႂึ/A

૗Ѣ఺ 82̚85 85̚86 77̚80 129̚131 20. 0 170 24. 0 12. 9 8. 4 301
धགྷ఺ 85̚90 79̚81 125̚126 170 24. 0 12. 9 8. 2 284

ᛪ4ǊʿՎ૗Ѣၶ̖ጲ˞఺ណᰍࢹᓧԟஜ

૗Ѣጲ
ຝऎ/ć ˞఺ԟஜ

Θᑚधགྷ఺ ؐ஧ԯ ଅᑚ ؐ஧ࠔऎ/mm ᛂిᣀᤳ/὇r·min-1Ὀ लѢᤳऎ/὇m·min-1Ὀ ఺ܿԌҦ/MPa ႂҮ఺ႂึ/A

1Ձ 85̚91 78̚81 119̚121 170 24. 0 13. 8 8. 1 300
2Ձ 85̚90 79̚81 125̚126 170 24. 0 12. 9 8. 2 284

ᛪ5ǊʿՎΘᑚຝऎណᰍࢹᓧԟஜ

Θᑚ
ຝऎ

ຝऎ/ć ˞఺ԟஜ

Θᑚधགྷ఺ ؐ஧ԯ ଅᑚ ؐ஧ࠔऎ/mm ᛂిᣀᤳ/὇r·min-1Ὀ लѢᤳऎ/὇m·min-1Ὀ ఺ܿԌҦ/MPa ႂҮ఺ႂึ/A
ൣ࣡ 87̚90 78̚81 126̚129 200 27. 3 12. 7 7. 8 280
ᬋຝ 84̚86 74̚76 124̚127 200 27. 3 12. 7 7. 9 276

ᛪ6ǊʿՎؐ஧ࠔऎណᰍࢹᓧԟஜ

ؐ஧ࠔ
ऎ/mm

ຝऎ/ć ˞఺ԟஜ

Θᑚधགྷ఺ ؐ஧ԯ ଅᑚ ᛂిᣀᤳ/὇r·min-1Ὀ लѢᤳऎ/὇m·min-1Ὀ ఺ܿԌҦ/MPa ႂҮ఺ႂึ/A
205 85̚87 76̚80 127̚130 27. 0 13. 3 8. 0 284
195὇ൣ Ὀ࣡ 86̚89 77̚80 127̚129 27. 0 12. 9 7. 9 276
185 86̚89 77̚81 125̚129 27. 0 12. 4 7. 7 270

ᛪ7ǊʿՎ᫂ࡈዤऎᑚ஧ណᰍࢹᓧԟஜ

ᑚ஧᫂ࡈ
ዤऎ1Ὀ

ຝऎ/ć ˞఺ԟஜ

ᆠᑚ૗Ѣ఺ Θᑚधགྷ఺ ؐ஧ԯ ଅᑚ
ᆠᑚ఺ᣀᤳ/
὇r·min-1Ὀ

ؐ஧ࠔऎ/
mm

ᛂిᣀᤳ/
὇r·min-1Ὀ

लѢᤳऎ/
὇m·min-1Ὀ

఺ܿԌҦ/
MPa

ႂҮ఺
ႂึ/A

76 90̚93 97̚100 86̚90 121̚126 22 200 27. 5 15. 8 8. 5 272 
84 92̚95 99̚103 89̚92 125̚131 22 200 27. 5 15. 8 9. 1 302

ซὙ1ὈML὇1ˇ4Ὀ100 ćǌ
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2. 1Ǌᑚ஧ᦠழ

ᑚ஧ᦠழࠪ૗Ѣᑁ᭦චߗညᄉॕֽ฽ណፆ౦

᜸ᛪ8ǌ
ၿᛪ8Ժ᜸ὙڙᛂిᣀᤳᄰՎᄉৰхʽὋ1Ձጲ

૗ѢᄉᦠழA֖ᦠழBᑚ஧ᄉᑁ᭦චߗညѫѾ˝

2. 85%֖1. 38%ὋᦠழAᑚ஧ᄉ૗Ѣᑁ᭦චߗညඊ

ᦠழBᑚ஧ܷ1. 47%὚2Ձጲ૗ѢᄉᦠழA֖ᦠழB
ᑚ஧ᄉᑁ᭦චߗညѫѾ˝2. 76%֖0. 51%ὋᦠழA
ᑚ஧ᄉᑁ᭦චߗညඊᦠழBᑚ஧ܷ2. 25%ǌၿ൤

Ժ᜸ὋᦠழAᑚ஧૗Ѣᑁ᭦චߗညڨ௙௬ܷ̅ᦠழ

Bᑚ஧૗Ѣᑁ᭦Ὃឬ௙ᑚ஧ᦠழࠪ૗Ѣᑁ᭦චߗည

ॕֽᣖܷǌ

2. 2Ǌᛂిᣀᤳ 
ᛂిᣀᤳࠪ૗Ѣᑁ᭦චߗညᄉॕֽ฽ណፆ౦

᜸ᛪ9ǌ
ၿᛪ9Ժ᜸Ὃ᧓ၸᦠழAᑚ஧1ڙՁ૗Ѣጲᤈ

ᛠၶ̖ὋᛂిᣀஜѫѾ˝24. 2֖18. 0 r·min-1ௐὋ

૗Ѣᑁ᭦චߗညѫѾ˝3. 66%֖2. 16%ǌᤇឬ௙

ᄰՎᄉᑚ஧ڙᄰՎ૗Ѣ఺ᄉʿՎᛂిᣀᤳʽὋ૗

Ѣᑁ᭦චߗည˶ʿʶಧὋᛂిᣀᤳᡔ࠴Ὃචߗညᡔ

૗Ѣᑁ᭦ච࠴൤ᬋͯᛂిᣀᤳԺ̾థ஌ђځǌ࠴

ညὋͭߗ ௦ᛂిᣀᤳܹͯ͗ॕֽၶ̖஌ညὋځ൤Х

ͳၶ̖ௐ᜵̀̾፫ՋᏥᘼǌ

2. 3Ǌᆠᑚழय 
ᆠᑚழयࠪ૗Ѣᑁ᭦චߗညᄉॕֽ฽ណፆ౦

᜸ᛪ10ǌ
ၿ ᛪ10Ժ ᜸Ὃ᧓ ၸ ᦠ ழAᑚ ஧ 1Ձڙ ૗ Ѣ

ጲᤈᛠၶ̖Ὃ૗Ѣ఺ᆠᑚՐ૗Ѣᄉᑁ᭦චߗည

ᛪ8Ǌᑚ஧ᦠழࠪᑁ᭦චߗညᄉॕֽ

૗Ѣጲ ᦠழ ᑚ஧ᎃՁ
ᑚ஧ࠚऎ/
὇Mg·m-3Ὀ

ᑚ஧ࠚऎࣰڨ
Ϙ/὇Mg·m-3Ὀ

ᑁ᭦ᎃՁ
ᑁ᭦ࠚऎ/
὇Mg·m-3Ὀ

චߗည/% චߗညࣰڨ
Ϙ/%

   1Ձ A a1 1. 120 7 1. 123 9 A1 1. 087 7 2. 94 2. 85
a2 1. 125 4 A2 1. 095 9 2. 62
a3 1. 125 6 A3 1. 091 8 3. 00

B b1 1. 104 9 1. 104 7 B1 1. 091 5 1. 21 1. 38
b2 1. 104 2 B2 1. 090 5 1. 24
b3 1. 104 9 B3 1. 086 2 1. 69

   2Ձ A a1 1. 128 2 1. 127 1 A1 1. 091 2 3. 19 2. 76
a2 1. 126 7 A2 1. 099 2 2. 48
a3 1. 126 4 A3 1. 097 6 2. 62

B b1 1. 105 7 1. 105 2 B1 1. 100 6 0. 41 0. 51
b2 1. 105 5 B2 1. 099 0 0. 56
b3 1. 104 3 B3 1. 098 9 0. 57

ᛪ9Ǌᛂిᣀᤳࠪᑁ᭦චߗညᄉॕֽ

ᛂిᣀᤳ/
὇r·min-1Ὀ ᑚ஧ᎃՁ

ᑚ஧ࠚऎ/
὇Mg·m-3Ὀ

ᑚ஧ࠚऎࣰڨ
Ϙ/὇Mg·m-3Ὀ

ᑁ᭦ᎃՁ
ᑁ᭦ࠚऎ/
὇Mg·m-3Ὀ

චߗည/% චߗညࣰڨ
Ϙ/%

24. 2 a1 1. 125 0 1. 126 3 A1 1. 082 4 3. 89 3. 66
a2 1. 126 4 A2 1. 096 5 2. 64
a3 1. 127 4 A3 1. 076 3 4. 44

18. 0 a4 1. 126 0 1. 126 8 A4 1. 098 6 2. 50 2. 16
a5 1. 126 2 A5 1. 109 5 1. 53
a6 1. 128 1 A6 1. 099 2 2. 45

ᛪ10Ǌᆠᑚழयࠪᑁ᭦චߗညᄉॕֽ

ᆠᑚழय ᑚ஧ᎃՁ
ᑚ஧ࠚऎ/
὇Mg·m-3Ὀ

ᑚ஧ࠚऎࣰڨ
Ϙ/὇Mg·m-3Ὀ

ᑁ᭦ᎃՁ
ᑁ᭦ࠚऎ/
὇Mg·m-3Ὀ

චߗည/% චߗညࣰڨ
Ϙ/%

૗Ѣ఺ a1 1. 124 3 1. 124 1 A1 1. 082 8 3. 69 3. 11
a2 1. 124 1 A2 1. 097 3 2. 38
a3 1. 123 8 A3 1. 087 2 3. 26

धགྷ఺ a4 1. 124 6 1. 126 2 A4 1. 095 9 2. 69 2. 12
a5 1. 125 6 A5 1. 111 6 1. 30
a6 1. 128 5 A6 1. 099 5 2. 37



ኃ 12 య ࠺஠ᡣὍКᨁᣑ᧗ߔӤጲᣂᑁ૗Ѣᑁ᭦චߗညॕֽځገѫౡ 761

˝3. 11%ὋᏪधགྷ఺ᆠᑚՐ૗Ѣᑁ᭦චߗည˝

2. 12%Ὃ௙௬̅࠴΍ၸ૗Ѣ఺ᆠᑚᄉᑁ᭦ǌၿ൤Ժ

᜸Ὃࠪ ̅ђ࠴૗Ѣᑁ᭦චߗည౎ឬὋ᧓ၸधགྷ఺ᆠ

ᑚХథ͕Ҹǌ

2. 4Ǌ૗Ѣ˞఺

૗Ѣ˞఺ࠪ૗Ѣᑁ᭦චߗညᄉॕֽ฽ណፆ౦

᜸ᛪ11ǌ
ၿᛪ11Ժ᜸Ὃ᧓ၸۋՁᄰՎᄉˏԻ˞఺὇ڨ

ᛪ11Ǌ૗Ѣ˞఺ࠪᑁ᭦චߗညᄉॕֽ

૗Ѣጲ ᑚ஧ᎃՁ
ᑚ஧ࠚऎ/
὇Mg·m-3Ὀ

ᑚ஧ࠚऎࣰڨ
Ϙ/὇Mg·m-3Ὀ

ᑁ᭦ᎃՁ
ᑁ᭦ࠚऎ/
὇Mg·m-3Ὀ

චߗည/% චߗညࣰڨ
Ϙ/%

1Ձ a1 1. 124 6 1. 126 2 A1 1. 095 9 0. 17 0. 40
a2 1. 125 6 A2 1. 111 6 0. 84
a3 1. 128 5 A3 1. 099 5 0. 18

2Ձ a4 1. 125 9 1. 126 2 A4 1. 124 2 2. 69 2. 12
a5 1. 125 7 A5 1. 116 7 1. 30
a6 1. 126 9 A6 1. 124 1 2. 37

᧓ၸĭ250བؐ஧૗Ѣ఺Ὃधགྷ఺ᆠᑚὈὋڙᄰՎࢹ

ᓧ్͇ʽὋ1Ձጲ˞఺૗Ѣᑁ᭦චߗည˝0. 40%Ὃ2
Ձጲ˞఺૗Ѣᑁ᭦චߗည˝2. 12%ǌѫౡФԓځ

˞᜵௦૗Ѣ఺ᄉᛂి्यǋᛂిԌ᎕ඊԢᛂిᇛ

૮ርऎኍځገᦏ͗ʿՎርऎֽॕڠ૗Ѣᑁ᭦චߗ

ညὋځ൤ॆʿՎ˞఺૗Ѣᑁ᭦චߗညࢿऩᣖܷௐὋ

Ժ̯ʼᤗழ᭦ᤈᛠԓځಉ੼ǌ

2. 5ǊΘᑚຝऎ

Θᑚຝऎࠪ૗Ѣᑁ᭦චߗညᄉॕֽ฽ណፆ౦

᜸ᛪ12ǌ

ᛪ12ǊΘᑚຝऎࠪᑁ᭦චߗညᄉॕֽ

Θᑚ
ຝऎ

ᑚ஧
ᎃՁ

ᑚ஧ࠚऎ/
὇Mg·m-3Ὀ

ᑁ᭦
ᎃՁ

ᑁ᭦ࠚऎ/
὇Mg·m-3Ὀ

චߗ
ည/%

චߗညࣰ
%/Ϙڨ

ൣ࣡ a1 1. 128 7 A1 1. 088 7 3. 54 3. 72
a2 1. 129 1 A2 1. 085 0 3. 91
a3 1. 128 9 A3 1. 087 0 3. 71

ᬋຝ a4 1. 130 4 A4 1. 106 6 2. 11 2. 50
a5 1. 130 4 A5 1. 100 3 2. 66
a6 1. 130 1 A6 1. 099 1 2. 74

ၿᛪ12Ժ᜸Ὃ૊ൣ࣡Θᑚຝऎᤈᛠབؐ஧Θ

ᑚὋ૗Ѣᑁ᭦චߗည˝3.72%Ὃ᧓ԨଏஶᬋͯΘᑚ

ຝऎՐὋ૗Ѣᑁ᭦චߗညђ2.50%˝࠴ǌځ൤᤯

᣾ᬋͯབؐ஧ΘᑚຝऎԺ̾థ஌ђ࠴૗Ѣᑁ᭦

චߗညǌ

᤯࣡Ժ̾᤯᣾ڙΘᑚܷᢻஷ੊Θᑚᤁᣤࣛʼ

Ҫᜈ᮲੠ǋढ᫁Θᑚᄉథ஌ᡯሎǋΘᑚܷᢻ΍ၸԪ

ᮟႂҮ఺̾ђ࠴Фᣀᤳኍ᤬फ़౎ᬋͯབؐ஧Θᑚ

ຝऎǌ

2. 6Ǌؐ஧ࠔऎ

ؐ஧ࠔऎࠪ૗Ѣᑁ᭦චߗညᄉॕֽ฽ណፆ౦

᜸ᛪ13ǌ

ᛪ13Ǌؐ஧ࠔऎࠪᑁ᭦චߗညᄉॕֽ

ؐ஧
/ऎࠔ
mm

ᑚ஧
ᎃՁ

ᑚ஧ࠚऎ/
὇Mg·m-3Ὀ

ᑁ᭦
ᎃՁ

ᑁ᭦ࠚऎ/
὇Mg·m-3Ὀ

චߗ
ည/%

චߗည
ڨࣰ
Ϙ/%

205 a1 1. 128 7 A1 1. 107 8 1. 85 1. 96
a2 1. 129 1 A2 1. 104 5 2. 14
a3 1. 128 9 A3 1. 107 3 1. 90

195 a4 1. 128 4 A4 1. 108 6 1. 78 1. 76
a5 1. 127 9 A5 1. 109 7 1. 68
a6 1. 128 1 A6 1. 108 1 1. 83

185 a7 1. 129 3 A7 1. 107 6 1. 87 1. 89
a8 1. 128 7 A8 1. 106 3 1. 98
a9 1. 129 2 A9 1. 108 1 1. 83

ၿᛪ13Ժ᜸ὋڙᄰՎࢹᓧ్͇ʽὋђ࠴བؐ஧

ΘᑚࠔऎὋ૗Ѣᑁ᭦ᄉචߗညЎђ࠴Րܷܘǌၿ

൤Ժ᜸ὋΘᑚࠔऎ᣾ܷ੊᣾࠴Ὃᑁ᭦චߗည͗ڨథ

੝ܷܘǌځ൤Ὃᤤસ᤟ࠁᄉΘᑚࠔऎԺђ࠴૗Ѣ

ᑁ᭦චߗညǌ

2. 7Ǌᑚ஧᫂ࡈዤऎ

ᑚ஧᫂ࡈዤऎࠪ૗Ѣᑁ᭦චߗညᄉॕֽ฽ណ

ፆ౦᜸ᛪ14ǌ
ၿᛪ14Ժ᜸ὋڙᄰՎᄉࢹᓧ్͇ʽὋ᫂ࡈዤऎ

ᣖܷᄉᑚ஧૗Ѣᑁ᭦ᄉචߗညᣖܷǌځ൤Ժ̾᤯

᣾᤟ॆଌ҃ᑚ஧ᄉ᫂ࡈዤऎ౎ђ࠴૗Ѣᑁ᭦ච

ညǌߗ

3Ǌፆ᝶

ᆐቂ˿ᑚ஧ᦠழǋᛂిᣀᤳǋᆠᑚழयǋ૗Ѣ

˞఺ǋΘᑚຝऎǋؐ ஧ࠔऎ֖ᑚ஧᫂ࡈዤऎࠪ૗Ѣ

ᑁ᭦චߗညᄉॕֽὋ३ҁ̾ʽፆ᝶ǌ

὇1Ὀᑚ஧ᦠழ֖૗Ѣ˞఺ʿՎὋ૗Ѣᑁ᭦ච

ऩᣖܷǌᑚ஧ᦠழᄉុஞ᜵Ꮵᘼᣂᑁᄉ΍ࢿညߗ
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ᛪ14Ǌᑚ஧᫂ࡈዤऎࠪᑁ᭦චߗညᄉॕֽ

ᑚ஧᫂ࡈዤऎ
[ML὇1ˇ4Ὀ100 ć] ᑚ஧ᎃՁ

ᑚ஧ࠚऎ/
὇Mg·m-3Ὀ

ᑚ஧ࠚऎࣰڨ/
὇Mg·m-3Ὀ

ᑁ᭦ᎃՁ
ᑁ᭦ࠚऎ/
὇Mg·m-3Ὀ

චߗည/% චߗညࣰڨ
Ϙ/%

76 a1 1. 129 2 1. 128 5 A1 1. 106 6 2. 00 2. 35
a2 1. 128 3 A2 1. 100 3 2. 48
a3 1. 128 1 A3 1. 099 1 2. 57

84 a4 1. 129 7 1. 128 8 A4 1. 089 7 3. 54 3. 12
a5 1. 128 3 A5 1. 095 0 2. 95
a6 1. 129 4 A6 1. 097 0 2. 87

ၸᡸхኍ్͇ǌ૗Ѣ˞఺ԺᤤસԌ᎕ඊᣖᰳᄉᛂ

ిὋࣲ ፤એݝᛂిᫍᬨὋђ࠵૗Ѣௐᄉᑚ஧ึٿǌ

὇2Ὀђ࠴ᛂిᣀᤳ֖ᑚ஧᫂ࡈዤऎǋᬋͯΘᑚ

ຝऎԺђ࠴૗Ѣᑁ᭦චߗညǌᛂిᣀᤳࠪᑁ᭦ච

ᬄၶ̖˖᜵ӨុФˀၶ̖ࠃڙညᄉॕֽᣖܷὋߗ

஌ညᄉСጆǌ

὇3Ὀᄰඊ̅૗Ѣ఺ᆠᑚழयὋ᧓ၸधགྷ఺ᆠᑚ

૗Ѣᑁ᭦ᄉචߗညᄰࠪᣖ࠴ǌԺ಩૵ࢹԇࠃᬄৰ

хᤤસधགྷ఺੊૗Ѣ఺ᤈᛠᆠᑚǌ

὇4Ὀؐ ஧ࠔऎ᣾ܷ੊᣾࠴Ὃ૗Ѣᑁ᭦චߗည

ὋԺ᤯᣾ܲ൒ណᰍᤤસՋ᤟ᄉؐ஧ܷܘథ੝͗ڨ

ऎǌࠔ

ᬓ˿ఴࢹͺᆐቂᄉ૗Ѣᑁ᭦චߗညॕֽځገ

ܰὋڙᑚ஧ᦠழ˖ҪЙᆂܚབྷ౅஧ǋஇᤈчԁழय

ኍழก˶Ժ̾థ஌ђ࠴ᑁ᭦චߗညὋ̾ڙՐᄉࠃ

ᬄၶ̖˖͗ʿறୖጉளᄉஇؒழกǌ
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Analysis of Influencing Factors on Porosity of Extruded Tread of  
Truck and Bus Radial Tire

SHANG Wenyue
὇Ningxia Shenzhou Tire Co. ὋLtdὋYinchuan 750011ὋChinaὈ

AbstractὙThe factors influencing the porosity of the extruded tread of truck and bus radial tires were 
studied. The results showed that the porosity of the extruded tread varied greatly due to different compound 
formulas and extruders. Reducing the screw speedὋthe Mooney viscosity of the compound and the feeding 
temperature could reduce the porosity of the extruded tread. The porosity of the extruded tread mixed by 
the open mill was smaller than that of the extruded tread mixed by the extruder. If the supplied width was 
too large or too smallὋthe porosity of the extruded tread would increase. In order to reduce the porosity of 
the extruded treadὋit was recommended to adjust the compound formulaὋextrusion process parameters and 
mixing process technics based on the actual production situation.

Key wordsὙtruck and bus radial tire὚extruded tread὚porosity὚compound formula὚mixing process὚
extrusion process


