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ᬥ᭍ൂᑚஂए௦ʶሗᑞథ஌ᬥሎڠ᭍ᄉள

МР᝹ஶ˖ᄉःၸᡔ౎ᡔࣸۋܷڙᬥ᭍ᜈᎵὋۋ

คǌᬥ᭍ൂᑚஂए᤯࣡ၿᨁ౛ˀൂᑚ̓ࡎᩱԮ

ᎵὋ᤯᣾ᰳຝᰳԌᆴӐࢹᓧ੆ۋὋХథᣖܷᄉቡՓ

ѷऎὋԺ̾੽ԩतኒྫྷᄉۆՓᣑᕲὋՎௐڙපࣰழ

ՓᤆԺ̖̾ၶᣖܷᄉͮሧᏪᏱᑞὋ̯ Ꮺథ஌ڠᬥ

ሎڠ᭍จὋᡐҁॡݝᄉᬥ᭍஌౦[1-2]ǌၿ̅ᬥ᭍ൂ

ᑚஂएᄉቡՓѷऎܷǋԪ्࠴ὋФ೜฽ᬱऎ˶ඊᣖ

ܷὋՎʶ˓ᬥ᭍ൂᑚஂएಧֵڙʿՎᄉណᰍ్͇

ʽ͗३ѢʿՎᄉណᰍፆ౦[3-6]ǌ

ఴࢹͺ̾ڍЮ౼͌ˉᤞ೜ᄉᬥ᭍ൂᑚஂए˝

ࠪ៵ὋᆐቂʿՎҪᣑழय֖Ҫᣑ൒ஜࠪᬥ᭍ൂᑚ

ஂएቡՓѷऎ฽ណፆ౦ᄉॕֽὋࣲ ᧓ၸ2ሗಕэࢿ

ѫౡழกࠪ฽ណፆ౦ᄉʶᒰবᤈᛠ᝿͈ǌ

1Ǌࠃᰍ

1. 1Ǌណᰍಕэ

ᬥ᭍ൂᑚஂएಕэ˞᜵ԟཱൖฮಕэEN 

15129ú2018Ǒᬥ᭍ᜈᎵὙൂ ᑚஂएᦉѫǒὋឞಕэ

௙ᆷ᜺߿˿ஂएቡՓѷऎᄉណᰍழกǌ

1. 2Ǌណᰍழ಴

ᬥ᭍ൂᑚஂएڙ὇23±2Ὀ ćʽϢஉ24 hՐὋ

᧓ၸӑࠜ̚Ҧ᤯᣹መ੾థᬌМՂၶ̖ᄉ2 500 tណ
ᰍ఺ᤈᛠቡՓѷऎណᰍὋណᰍ఺ణܷᣑᕲ˝25 000 
kNὋణܷͮሧ˝1 000 mmὋ᭡খዴऎ1±˝ڨ%ὋՎ

ௐᦠᎵ4˓±20 mmᄉܰଋͮሧ͛ਕ٧὇᭡খዴऎ

±1%ὈὋХܫᣑᕲ֖ͮሧ2ሗଌ҃ழयǌఴࢹͺቡ

Փѷऎណᰍ᧓ၸᣑᕲଌ҃ழयὋ4˓ܰଋͮሧ͛ਕ

Ϙڨᬥ᭍ൂᑚஂएᄉ4˓ࠪᝇὋԨͮሧࣰڙᎵ࣊٧

˝Ԫ्᧙ណᰍፆ౦ὋణጻᒬҮၶ੆ᣑᕲˀԪ्᧙

ఛጲǌቡՓѷऎណᰍᜈᎵ᜸1ڎǌ
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1úʼ኷ೌ὚2úʼࣰԻ὚3úᬥ᭍ൂᑚஂए὚4úܰଋ 

ͮሧ͛ਕ٧὚5úʽࣰԻǌ

1ǊቡՓѷऎណᰍᜈᎵڎ

۲᧚ᮉᄫὙຫӮᄴመ੾᝟Ѳᮉᄫ὇2022KJJH09Ὀ
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2Ǌፆ౦ˀᝦ᝶

2. 1Ǌ ᤋ፝Ҫᣑ30൒ࠪᬥ᭍ൂᑚஂएቡՓѷऎᄉ

ॕֽ

2. 1. 1Ǌណᰍழก

ᤋ፝Ҫᣑណᰍ᧓ၸᣑᕲଌ҃ழयὋᯪ൒Ҫᣑ

ௐቡՓ̾9 000 kN·min-1ᄉᤳညҪᣑᒯ9 920 kNὋ

ཨՐ920 340̚9 5ڙ kNᣑᕲӜᫍЮᤋ፝Ҫᣑ30 
൒Ὃ᝭ेᣑᕲˀԪ्᧙ఛጲὋѫѾ᝟ኪ5 340̚ 
9 920 kNᣑᕲӜᫍᄉҞጲѷऎǌ

2. 1. 2Ǌណᰍፆ౦

ᬥ᭍ൂᑚஂएᤋ፝Ҫᣑ30൒ᄉᣑᕲˀԪ्᧙

໔ٿఛጲ2ڎݟ੝ᇧǌ
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2Ǌᬥ᭍ൂᑚஂएᤋ፝Ҫᣑ30൒ᄉᣑᕲˀԪ्᧙ఛጲڎ

2Ժ̾ᄹѢὋᬥ᭍ൂᑚஂएᄉᣑᕲᬣԪ्ڎ̯

᧙ᄉ۲ܷܘఴյጲবᤫܘᡕҸὋኃ1˓९ဖఛጲՓ

ʼϟሧὋ˄ னညϟܷὋኃ2ú30˓९ဖఛጲ۲ఴ᧗

ՋὋ˄ ఛጲЏ໎௃ऩ࣡ǌᤇᛪ௙ᬥ᭍ൂᑚஂएЮ

ᦉፆౝዤଋᓡݝὋ௃ᆠڭǋ௃ऩ࣡Ὃڙᤋ፝Ҫᣑ30
൒ᄉࢹхʽቡՓѷऎ۲ఴʶᒰǌ

ᤋ፝Ҫᣑ30൒ቡՓѷऎណᰍፆ౦᜸ᛪ1ǌ

ᛪ1Ǌᤋ፝Ҫᣑ30൒ቡՓѷऎណᰍፆ౦  kN·mm-1

Ҫᣑ
൒ஜ

ቡՓѷऎ
Ҫᣑ
൒ஜ

ቡՓѷऎ
Ҫᣑ
൒ஜ

ቡՓѷऎ

1 4 054. 16 11 4 599. 12 21 4 628. 55 
2 4 551. 23 12 4 596. 89 22 4 608. 20 
3 4 577. 28 13 4 601. 77 23 4 625. 70 
4 4 573. 26 14 4 608. 18 24 4 633. 61 
5 4 588. 25 15 4 605. 49 25 4 639. 15 
6 4 604. 32 16 4 604. 97 26 4 609. 13 
7 4 590. 16 17 4 595. 74 27 4 629. 12 
8 4 604. 68 18 4 588. 03 28 4 626. 18 
9 4 594. 46 19 4 593. 13 29 4 640. 93 
10 4 590. 83 20 4 522. 13 30 4 624. 81 

̯ᛪ1Ժ̾ᄹѢὋᬣᅋҪᣑ൒ஜᄉܘҪὋᬥ᭍

ൂᑚஂएቡՓѷऎᄉஞͳᡕҸ௦γ૆ʿԪὋґ2
൒˝ᮔҪᣑណᰍὋԨኃ3൒Ҫᣑណᰍஜ૵4 577. 28 
kN·mm-1˝ណᰍፆ౦ὋФͷ27൒ҪᣑᄉቡՓѷऎ

.Ϙ˝4 604ڨࣰ 69 kN·mm-1ǌᤇᛪ௙ቡՓѷऎណ

ᰍ᧓ၸᤋ፝ҪᣑழयௐὋᯪ൒Ҫᣑௐᬥ᭍ൂᑚஂ

एᄉቡՓѷऎϟ࠴ὋᏪՐ፝ᄉᤋଋҪᣑࠪᬥ᭍ൂ

ᑚஂएᄉቡՓѷऎॕֽʿ௙௬Ὃځ൤ڙቡՓѷऎ

ណᰍௐॸᮋᤈᛠ1ú2൒ᮔҪᣑណᰍǌ

ᯪ൒Ҫᣑௐᬥ᭍ൂᑚஂएᄉቡՓѷऎϟ࠴

ᄉ˞᜵ԓځӉહណᰍҪᣑֵ֖̖ఴᢵፆౝ2˓ᦉ

ѫǌ̯ណᰍҪᣑழ᭦౎ᄹὋၿ̅ᬥ᭍ൂᑚஂएᄉ

ᄯफ़֖ଋᝎ᭦ሤܷὋஂ एʼࣰ᭦Ԣណᰍ఺Ҫᣑ᭦

ᄉࣰ᭦ऎࣰ֖ᛠऎᄯଋ࠭ᒰˏᏧ˧ᫍʿԺᥗБڠ

̖ၶʶ̎ଋᝎᫍᬨὋ˄ ஂएቡՓᣑᕲܷ࠭ᒰណᰍ

఺ఴᢵ˶̖͗ၶʶ߿ᄉीবԪ्Ὃ੝̾ណᰍௐॸ

ᮋ᧓ၸܰଋͮሧ͛ਕ٧ᄯଋ฽᧙ஂएԪ्᧙ǌ̯

ֵ̖ఴᢵፆౝழ᭦౎ᄹὋᬥ᭍ൂᑚஂए௦ʶሗൂ

ᑚֵ҃Ὃᯪ൒ҪᣑԺ̾ࠪൂᑚᡐःҦុᓫᄉͺၸὋ

̯Ꮺ΍Ր፝ҪᣑௐஂएᄉቡՓѷऎγ૆ሶ߿ǌ

2. 2Ǌ Ӭ࿗Ҫᣑ30൒ࠪᬥ᭍ൂᑚஂएቡՓѷऎᄉ

ॕֽ

2. 2. 1Ǌណᰍழก

Ӭ࿗Ҫᣑណᰍ᧓ၸᣑᕲଌ҃ழयὋѫ2ܸᤈ

ᛠὋඇܸᤈᛠ15൒ҪᣑὋඇ൒ណᰍᫍᬥ30 minὋඇ൒

ҪᣑௐቡՓ̾9 000 kN·min-1ᄉᤳညҪᣑᒯ9 920 
kNὋᯪ൒ҪᣑᤈᛠᮔҪᣑណᰍὋѫѾ᝟ኪ5 340̚ 
9 920 kNᣑᕲӜᫍᄉҞጲѷऎǌ

2. 2. 2Ǌណᰍፆ౦

Ӭ࿗Ҫᣑ30൒ቡՓѷऎណᰍፆ౦᜸ᛪ2ǌ

ᛪ2ǊӬ࿗Ҫᣑ30൒ቡՓѷऎណᰍፆ౦   kN·mm-1

Ҫᣑ
൒ஜ

ቡՓѷऎ
Ҫᣑ
൒ஜ

ቡՓѷऎ
Ҫᣑ
൒ஜ

ቡՓѷऎ

1 4 536. 63 11 4 579. 00 21 4 581. 00 
2 4 533. 66 12 4 481. 37 22 4 536. 63 
3 4 491. 18 13 4 532. 67 23 4 533. 66 
4 4 577. 00 14 4 544. 44 24 4 534. 65 
5 4 575. 00 15 4 595. 92 25 4 533. 66 
6 4 581. 00 16 4 592. 86 26 4 530. 69 
7 4 641. 24 17 4 547. 47 27 4 532. 67 
8 4 583. 00 18 4 534. 65 28 4 533. 66 
9 4 580. 00 19 4 535. 64 29 4 579. 00 
10 4 552. 48 20 4 532. 67 30 4 575. 00 
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̯ᛪ2Ժ̾ᄹѢὋӬ࿗Ҫᣑ1ú30൒฽३ᄉ

ቡՓѷऎ۲ఴʶᒰὋቡՓѷऎࣰڨϘ˝4 553. 28 
kN·mm-1Ὃᤇᛪ௙ڙӬ࿗Ҫᣑណᰍ్͇ʽὋ௃᝶௦

ѹݼҪᣑ᫼ൿᤆ௦Ր፝Ҫᣑ᫼ൿὋᬥ᭍ൂᑚஂए

ᄉቡՓѷऎ۲ఴγ૆ʿԪǌ

ᤋ፝Ҫᣑ֖Ӭ࿗ҪᣑቡՓѷऎណᰍፆ౦ࠪඊ

3੝ᇧǌڎݟ
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3Ǌᬥ᭍ൂᑚஂएቡՓѷऎˀҪᣑ൒ஜᄉСጆఛጲڎ

3Ժ̾ᄹѢὋᤋ፝ҪᣑᄉቡՓѷऎܷ̅Ӭڎ̯

࿗ҪᣑᄉቡՓѷऎǌᤇ௦ڙ˝ځᤋ፝Ҫᣑណᰍ᣾

ር˖Ὃᬥ᭍ൂᑚஂएᜁԌ᎕ՐԪ्ᤆ෤థ३ҁЌ

ѫᄉুុ֖ܬᓫࡂвʶ൒ᜁԌ᎕Ὃ੝฽३ᄉԪ्

᧙ᄰࠪϟ࠴Ὃ࠭ ᒰቡՓѷऎϟܷὋځ൤ᬥ᭍ൂᑚஂ

एቡՓѷऎណᰍʿतᝫ᧓ၸᤋ፝Ҫᣑழयǌ

3Ǌ฽ណፆ౦ʶᒰবᄉ᝿͈

3. 1Ǌᣑᕲǋͮ ሧಕэࢿѫౡก

3. 1. 1Ǌஜߥഴۋ

ஜߥഴۋ˝

12

12

SS
FF

S
Fk

－
－

˙˙
�

�

य˖Ὃk˝ᬥ᭍ൂᑚஂएᄉቡՓѷऎὋkN·mm-1὚

F2ὋF1ѫѾ˝ណᰍᣑᕲӜᫍᄉణܷ֖ణۆ࠴Փᣑ

ᕲὋఴណᰍ˖F2ὋF1ѫѾԨ9 920Ὃ5 340 kN὚ǻF˝ណ

ᰍۆՓᣑᕲࢿϘ὚S2ὋS1ѫѾ˝ࠪःF2֖F1ᄉቡՓ

Ԫ्᧙὚ǻS˝ቡՓԪ्᧙ࢿϘǌ

3. 1. 2Ǌឧࢿ౎ຸ

ឧࢿ౎ຸ˞᜵ӉહǻF฽ណ᧗ܬব֖ǻS฽᧙᧗

বǌܬ

3. 1. 2. 1Ǌ�Fಕэࢿ

Ҫᣑ30൒ᣑᕲˀௐᫍఛጲ4ڎݟ੝ᇧǌǻF᧗
ᛪ3੝ᇧǌݟব฽ណஜ૵ܬ
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4ǊҪᣑ30൒ᣑᕲˀௐᫍఛጲڎ

 ᛪ3Ǌ�F᧗ܬব฽ណፆ౦   kN

Ҫᣑ
൒ஜ

ǻF Ҫᣑ
൒ஜ

ǻF Ҫᣑ
൒ஜ

ǻF

1 4 582. 00 11 4 579. 00 21 4 581. 00 
2 4 579. 00 12 4 571. 00 22 4 582. 00 
3 4 581. 00 13 4 578. 00 23 4 579. 00 
4 4 577. 00 14 4 499. 00 24 4 580. 00 
5 4 575. 00 15 4 504. 00 25 4 579. 00 
6 4 581. 00 16 4 501. 00 26 4 576. 00 
7 4 502. 00 17 4 502. 00 27 4 578. 00 
8 4 583. 00 18 4 580. 00 28 4 579. 00 
9 4 580. 00 19 4 581. 00 29 4 579. 00 
10 4 598. 00 20 4 578. 00 30 4 575. 00 

ःၸ᠄࠶܊Мय᝟ኪǻFಕэࢿ[s὇ǻFὈ]Ὑ 

! " ! "
 kN

FF
Fs ii

88.29

130

2

30

1 ＝
#
#

＝ $ %
�

3. 1. 2. 2Ǌ�Sಕэࢿ

Ҫᣑ30൒Ԫ्᧙ˀௐᫍఛጲ5ڎݟ੝ᇧǌǻS
᧗ܬব฽᧙ፆ౦ݟᛪ4੝ᇧǌ
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 ᛪ4Ǌ�S᧗ܬব฽᧙ፆ౦   mm
Ҫᣑ
൒ஜ

ǻS Ҫᣑ
൒ஜ

ǻS Ҫᣑ
൒ஜ

ǻS

1 1. 01 11 1. 00 20 1. 00 
2 1. 01 12 1. 02 21 1. 01 
3 1. 02 13 1. 01 22 1. 01 
4 1. 00 14 0. 99 23 1. 01 
5 1. 00 15 0. 98 24 1. 01 
6 1. 00 16 0. 98 25 1. 01 
7 0. 97 17 0. 99 26 1. 01 
8 1. 00 18 1. 01 27 1. 01 
9 1. 00 19 1. 01 28 1. 00 

10 1. 01 20 1. 01 29 1. 00 

ःၸ᠄࠶܊Мय᝟ኪǻSಕэࢿ[s὇ǻSὈ]Ὑ

! " ! "
mm

SS
Ss ii

011 .0

130

2

30

1 ＝
－
－

＝ # $
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3. 2Ǌѷऎಕэࢿѫౡก

ѷऎѫౡ௦ૈᄯଋ᧓ၸӬ࿗Ҫᣑ30൒ᄉቡՓ

ѷऎϘᤈᛠፆ౦ѫౡ᝿͈Ὃʿ вӬ࿗᝟ኪԌ᎕ᣑ

ᕲ֖ͮሧǌ

಩૵ᛪ2ᄉቡՓѷऎ฽ណፆ౦Ὃःၸ᠄࠶܊М

य᝟ኪቡՓѷऎಕэࢿ[s὇ǻkὈ]Ὑ

! " ! "
mm

�1
kN

kk
ks ii g75.32
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Study on Vertical Stiffness Test of Isolation Rubber Bearing
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AbstractὙThe vertical stiffness test of isolation rubber bearings was studiedὋthe influence of different 
loading methods and loading cycles on the vertical stiffness test results was investigatedὋand the consistency 
of the vertical stiffness test results was evaluated by using two standard deviation analysis methods. The 
results showed thatὋunder the continuous loading modeὋthe test result of the vertical stiffness was relatively 
small at the first loadingὋand then it increased at the subsequent second loadingὋhoweverὋwith further 
increase of loading timesὋthe test result basically remained unchanged. The vertical stiffness measured by 
individual loading was less than that measured by continuous loading. The evaluation results obtained by 
using the loadὋdisplacement standard deviation analysis method and the stiffness standard deviation analysis 
method were basically consistent.

Key wordsὙisolation rubber bearing὚vertical stiffness὚test condition




