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ᬣᅋᣂᑁࢹˉᄉʿறԦࡘὋஞᢻԇࠪᣂᑁ

ᄉՉᮉবᑞᄉ᜵ය˶ʿறଡᰳὋڙᣂᑁᄉൂ

ᑚ۲ͳ˖ຊҪ܌̾ଡᰳᣂᑁᄉՉᮉবᑞ˝

˞ึᡕҸǌᆩᘯڗ௦ʶሗၶྫྷځᄉᆩෛሤ 
˞Ὃ[1-2]ࡷ ᜵ѫథSiO2ǋAl2O3ǋFe2O3ԢథኍὋ

Ф˖SiO2ᄉ᧙ѫஜᡓ70%ὋФХథܲߗǋᣏǋ

Ꮼབǋխපǋඊᛪ᭦ሤܷኍྱཁ[3-4]Ὃᜁࣸคःၸ̅

ᛪڗኍǌᆩᘯ܌γຝǋϳӐҍᣑͳ֖ܫ҃

᭦ࠜդᆩᏃ۲֖ඩ᪃ὋФХథᛪ᭦าব[5]ὋԺˀ

ϥᐎҍኍԥःǌ

ᄆ༺ᳫ௦ᄫґᣂᑁࢹˉ࣡ၸᛩु܌Ὃᆩᘯ

ˀᄆ༺ᳫᄉፆౝᄰͪڗ [6-8]Ὃᤇ˶˝ᆩᘯڗЌॆ

ᛩु܌ଡΘ˿ԺᑞǌᤂࣱὋᆩᘯڗᜁࣸคः

ၸ̅ᰳѫߔᄉ҃ܫὋ˶ ᤩຑ˝ڍЮܰᄉᆐ

ቂབཁ [9]ǌ൦ӻᕹኍ [10]҃ܫᆩᘯڗ/ൂᑚܬ

ՋᆐቂФҦߥবᑞ֖ᏬབবᑞὋፆ౦ᛪஇ

বᆩᘯܸࠪڗཨൂᑚNRὈǋටൂᑚኍ5ሗൂᑚХ

థᣖݝᄉुܘͺၸǌ៘ुኍ[11]҃ܫᆩᘯڗ/

nano-MOS2ܬՋஇবටൂᑚὋᆐቂФ૮Ᏹব

ᑞὋፆ౦ᛪຊҪ1͊nano-MOS2ௐᆴӐᑚᄉͳሤ

ᇛᏱ᧙ణ࠴ǌS. SÖKMENኍ [12]҃ܫᆩ۲܌

Ќʷᔬൂᑚ/ᮊʷൂᑚܬՋࣲᆐቂෳդ᧙ࠪ

ൂᑚˀ܌ᄰ̈ͺၸᄉॕֽὋፆ౦ᛪʿՎᄉᯣ

ѫᔉᖫԨྫྷෳդ᧙ࠪൂᑚՉᮉҦߥবᑞᄉॕֽ 
ʿՎǌ

ఴࢹͺ̾ᆩᘯ֖ڗᄆ༺ᳫͺ˝ܬՋ܌܌Ќ

NRὋࣲ ᆐቂᆩᘯڗၸ᧙ࠪᆩᘯڗ/ᄆ༺ᳫܬՋ܌

ᛩुܸཨൂᑚDCNRὈܬՋবᑞᄉॕֽὋ̾ య

˝ൂᑚள܌ۋᄉᆐቂଡΘԟᏥǌ

1Ǌࠃᰍ

1. 1Ǌԓ

NRὋྠ ՁSVR3LὋࣸ ၾఴ˗ൂᑚథᬌМࣉࢶ
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ǌֵࣉ

1. 2Ǌᦠழ

NRǊ100Ὃᄆ༺ᳫǊ35ὋᆩᘯڗǊԪ᧙Ὃϥᐎ

ҍKH560Ǌ2ὋඬӐᩤǊ4. 5ὋᆵᑟᦺǊ3. 5ὋᏤҍ
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ᥰගᆵۋథᬌМՂֵ̖LX-Aܫӫᑇࣉ

ऎὋຝ়ࢶ̀٧థᬌМՂֵ̖WDW-
10KNۋՋડͨណᰍὋ฿Ӯណᰍܫ

థᬌМՂֵ̖CSIᬀۋАᬟᏬᇛ̀Ὃ̓ ๑ር

லఄᑞመథᬌМՂֵ̖EVOۋੲଠႂߔ௬ॱ

᪪SEMὈὋॳڍZEISSМՂֵ̖ǌ

1. 4Ǌណಧ҃ܫ

धགྷҪЙNRὋӉᣝ10Ὃុڙ ᣝᡯὋΙࠔ

ҪЙඬӐᩤǋᆵᑟᦺǋᏤҍǋΧᤈҍǋϥᐎҍǋᄆ

༺ᳫ֖ᆩᘯڗὋຈགྷڨӈՐҪЙᆴ᳦ຈགྷڨӈὋࠈ

ຝʽϢஉ12 hǌ
 ᆴӐʼᆴӐὋᆴӐ్͇˝150 ć/10ࣰڙ

MPa×t90ˇ5 minὈǌ

1. 5Ǌណѫౡ

ᥰ࠶AۋᆵऎཱGB/T 531. 1ú2008ǑᆴӐ

ൂᑚབ܇বൂᑚԌЙᆵऎណᰍழก ኃ1ᦉѫὙ

ᥰගᆵऎกᥰ࠶ᆵऎὈǒᤈᛠណડͨবᑞ

ཱGB/T 528ú2009ǑᆴӐൂᑚབ܇বൂᑚડ

ͨःҦःԪবᑞᄉ߿ǒᤈᛠណᇛᏱবᑞཱ

GB/T 1689ú2014ǑᆴӐൂᑚᏬᇛবᑞᄉ߿ၸ

ᬀАᬟᇛᏱណᰍὈǒᤈᛠណ᧓ၸSEMࠢ

DCNRܬՋᄉॱፆౝ֖ᛪ᭦्᠁ǌ

2Ǌፆ౦ˀᝦ

2. 1ǊᆴӐྱব

ᆩᘯڗၸ᧙ࠪDCNRܬՋᆴӐྱবᄉॕ

ᛪ1ᇧǌݟֽ

ᛪ1Ǌᆩᘯڗၸ᧙ࠪDCNRܬՋ 

ǊǊǊǊǊǊǊǊ  ᆴӐௐᫍᄉॕֽǊǊǊǊǊǊǊ  min

ᮉǊǊᄫ
ᆩᘯڗၸ᧙/͊

0 5 10 15 20
t10 7. 35 7. 61 7. 82 6. 73 5. 65
t90 24. 22 25. 96 27. 70 23. 45 18. 09

̯ᛪ1Ժ̾ᄹѢὋᬣᅋᆩᘯڗၸ᧙ᄉܷܘὋ

DCNRܬՋᄉt10֖t90Ўढ᫁Ր᎕ᆀǌᤇឬ

ᆩᘯڗ/ᄆ༺ᳫܬՋ܌ᄉҪЙὋଡᰳ˿ᄆ༺ᳫࠪ

ΧᤈҍᄉխᬃᑞҦǌ

2. 2Ǌᥰ࠶Aۋᆵऎ
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Ὃܷܘၸ᧙ᄉڗ1Ժ̾ᄹѢὋᬣᅋᆩᘯڎ̯

DCNRܬՋᄉᆵऎЎܷܘՐђ࠴ǌˀలຊ

ҪᆩᘯڗᄉܬՋᄰඊὋᆩᘯڗၸ᧙˝5͊ᄉ

DCNRܬՋᄉᆵऎ႔ܷܘὋᤇ௦ၿ̅NRѫߔ

ᜁխᬃҁᆩᘯڗᛪ᭦ὋஇԪ˿DCNRܬՋᄉЮ

ᦉፆౝὋNRѫߔᄉሧҮԩҁᆽፘܷ፝ܘᆩᘯڗ

ၸ᧙ὋDCNRܬՋᄉᆵऎђ࠴Ὃᤇ௦ၿ̅ᆩᘯ

ᬱ̾ѫҁNR۲ͳ˖ὋڗὋᆩᘯܲܘᛪ᭦ᄉᏃ۲ڗ

Ԧၶڃᐐဗ៵Ὃ३DCNRܬՋᄉЮᦉፆౝᜁ

ᆠڭǌ

2. 3Ǌડͨবᑞ

ᆩᘯڗၸ᧙ࠪDCNRܬՋડͨुऎ֖ડ

றͨ᫁ညᄉॕֽ2ڎݟᇧǌ

ၿ2ڎԺ̾ᄹѢὋᬣᅋᆩᘯڗၸ᧙ᄉܷܘὋ

DCNRܬՋᄉડͨुऎ֖ડறͨ᫁ညڨђ

ᬃߔὋNRѫܷܘၸ᧙ᄉڗǌᤇ௦ၿ̅ᬣᅋᆩᘯ࠴

ᅋڙᆩᘯڗᄉᫍᬨ֖ᛪ᭦Ὃᤩຑ्࠵᧙ᄉፆՋ
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ඊὋҪЙᆩᘯڗՐDCNRܬՋᄉડͨुऎ֖ડ

றͨ᫁ညڨథʽᬋὋᤇ௦ၿ̅ᆩᘯڗఴᢵᄉڃᐐ

ፆౝὋ३DCNRܬՋᄉЮᦉ̖ၶःҦᬶ˖Ὃ

DCNRܬՋᄉડͨবᑞ̅ࢿలҪЙᆩᘯڗ

ᄉܬՋǌ

2. 4ǊᏬᇛবᑞ

ᆩᘯڗၸ᧙ࠪDCNRܬՋᬀАᬟᇛᏱ᧙

ᄉॕֽ3ڎݟᇧǌ
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 Ջܬၸ᧙ࠪDCNRڗ3Ǌᆩᘯڎ

ᬀАᬟᇛᏱ᧙ᄉॕֽ

Ὃܷܘၸ᧙ᄉڗ3Ժ̾ᄹѢὋᬣᅋᆩᘯڎ̯

DCNRܬՋᄉᬀАᬟᇛᏱ᧙ܷܘǌᤇ௦ၿ̅

ᆩᘯڗᛪ᭦ᄉาবཁˀᄆ༺ᳫᄰඊᣖ࠵Ὃˀ NRѫ

ࠓᇛᏱር˖ఝڙᫍᄉፆՋҦि̅ᄆ༺ᳫὋ˧ߔ

ᑱᖿὋ३NR۲ͳᛪ᭦Ԫ३ѡѠʿࣰὋፘᏪ

DCNRܬՋᄉጆஜܷܘὋᏬᇛবᑞʽᬋǌ

2. 5ǊSEMᛪ᭦्᠁

లҪᆩᘯ֖ڗᆩᘯڗၸ᧙˝5֖15͊ᄉDCNR
4ᇧǌڎݟ᠁Ջᄉᛪ᭦्ܬ

Ջᄉᛪܬڗ4Ժ̾ᄹѢὙలҪᆩᘯڎ̯

᭦ዣዿ˄ѡѠʿࣰ[4ڎaὈ]ᆩᘯڗၸ᧙ᣖ࠴ௐὋ

ᆩᘯᮣڗዡڨӈڠѫڙ࣊NR۲ͳᛪ᭦Ὃథᣖ࠵ᄉ

ᐐ्ڃڗၸ᧙ᣖܷௐὋᆩᘯڗᆩᘯ[4bὈڎ]ᐐڃ

ᄉ̃ᐐͳѫڙ࣊NR۲ͳᛪ᭦ὋஉܷՐڃᐐဗ

៵ఝҪ௬[4ڎcὈ֖ dὈ]ὋᆩᘯڃڗᐐՐᆠڭ˿

DCNRܬՋᄉЮᦉፆౝὋᬋͯ˿ᆩᘯڗ/ᄆ༺

ᳫܬՋ܌ᄉᛩु౦ǌ

3Ǌፆ

1Ὀᬣᅋᆩᘯڗၸ᧙ᄉܷܘὋDCNRܬՋ

ᄉt10֖t90Ўढ᫁Ր᎕ᆀǌ

2Ὀᆩᘯڗၸ᧙ᣖ࠴ௐὋԺଡᰳDCNRܬՋ

ᄉᆵऎᆩᘯڗၸ᧙ܷὋ̖ၶ௬ᄉڃᐐဗ

1.0 μm

ǊǊǊǊ

10 μm

aὈ0͊ǊǊǊǊǊǊǊǊǊǊǊǊǊǊǊǊǊǊǊǊǊǊǊǊbὈ5͊

10 μm

ǊǊǊǊ

1.0 μm

ǊǊǊǊcὈ15͊ǊǊǊǊǊǊǊǊǊǊǊǊǊǊǊǊǊǊǊǊǊdὈ15 ͊ࡌᦉஉ Ὀܷ

ՋᄉSEMཱྞܬ4ǊDCNRڎ
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Study on Property of Natural Rubber Composite Reinforced with 
Diatomite/Silica Composite Filler

BU YifuὋKONG JunjiaὋWANG RuiqianὋZHANG YanxiangὋWAN ShuailongὋWANG Siqi
Shenyang Institute of Science and TechnologyὋShenyangǊ110167ὋChinaὈ

AbstractὙNatural rubberNRὈ was filled with diatomite and silica as composite fillersὋand the effect 
of diatomite amount on the properties of the diatomite/silica filled NR compositeDCNRὈ was studied.
The results showed thatὋas the amount of diatomite increasedὋthe t10 and t90 of the DCNR composites were 
prolonged at first and then shortened. When the amount of diatomite was smallὋthe Shore A hardness of the 
DCNR composites could be improved. If the amount of diatomite was too largeὋobvious agglomeration was 
likely to occurὋwhich reduced the reinforcement effect of diatomite/silica composite filler on NR matrixὋand 
the comprehensive physical properties of the DCNR composites were decreased.
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