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3.　一般的な粘度測定法
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3.3　落体式粘度計
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1 %

3.5　粘度計測における標準液の必要性
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4.1.1　軽油，重油の粘度測定
LPG

29

23 8

1.7 mm2/s
30 31 JIS K 

2204 1 30 

1 3 5
32

2

3 3

1 1 29

JIS JIS K 2283
33

JIS Z 8809
33 34

Bio Diesel Fuel: BDF 29 BDF

BDF
35

BDF EN14214 40 
36

2 JIS  K 2205

4.　産業界における粘度測定のニーズ

4.1　石油化学産業
20

28

29

表1 JIS K 2204 32

1 1 2 3 3
(30 ) mm2/s > 2.5 > 2.0 > 1.7

< 5 < -2.5 < -7.5 < -20 < -30

90 % < 350
< -1 < -5 < -12 < -19

10% wt%

wt%
(15 ) g/cm3 < 0.86

< 0.0010

> 50 > 45
< 360 < 330

> 45> 50

> 2.7

< 0.1

表2 JIS K 2205 37

1 2 1 2 3
(50 ), mm2/s < 50 < 250 < 400 400 ~ 1000

< 10

wt% < 8
vol% < 0.4 < 0.5 < 0.6 < 2.0

wt% < 0.5 < 2.0 < 3.0 < 3.5
wt%

< 0.3

< 0.05 < 0.1

1 (A ) 3 (C )

< 20
< 5

2
(B )

> 60 > 70
< 4
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7.5 %
7 0.1 %

API American 

Petroleum Institute: 39  

SAE Society of Automotive Engineers: 
40

SAE

3

12

0 W 25 W W Winter

20 60 W

0W-30

3 37 1 A

1 2 2

2 B

3 C 1 2 3 3

2 A C

A

C

C 1 3

C

29

C

50 

38

JIS K 

2283 33

4.1.2　潤滑油の粘度測定 

μm

7

表3 SAE 40

CCS HTHS

mPa s
60,000 mPa s

100 , mm2/s 150 , mPa s

0W 6,200 (-35 ) -40 > 3.8

5W 6,600 (-30 ) -35 > 3.8

10W 7,000 (-25 ) -30 > 4.1

15W 7,000 (-20 ) -25 > 5.6

20W 9,500 (-15 ) -20 > 5.6

25W 13,000 (-10 ) -15 > 9.3

20 5.6 ~ 9.3 > 2.6

30 9.3 ~ 12.5 > 2.9

40 12.5 ~ 16.3 > 2.9

40 12.5 ~ 16.3 > 3.7

50 16.3 ~ 21.9 > 3.7

60 21.9 ~ 26.1 > 3.7
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JIS K 2215 

K 2010
1 2
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4.2　医薬品·食品産業における粘度測定
4.2.1　医薬品の粘度測定

12

2

0.1 0.1 

1 %

(6) 1

· 3

·

12 46

JIS 

K 6503 47

2006
48

1

12

12

GM

43

2

ATF Automatic Transmission Fluid

7

2
43

2

JIS K 2283

4.1.3　その他の石油関連製品の粘度測定

44 3,000 

mPa·s

45
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4.2.2　食品の粘度測定
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4.3　塗布産業における粘度測定
4.3.1　 ロールコータ，スピンコータなどを用いる塗布
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1,000 ~ 10,000

10,000 ~ 50,000
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65
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0 104 s 2
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4.4　プラスチックの粘度測定
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50,000 mPa·s

B 80 
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4.5　流量計測における粘度測定
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4.6　血液の粘度測定
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5.　粘度標準供給の現状

5.1　我が国の粘度標準
National 

Metrology Institute of Japan: NMIJ

13

2.0 mPa·s 140,000 mPa·s

2.5 mm2/s 160,000 mm2/s 20 30 

40 JS160000 20 25 

5
87 13 3

JS2.5

JS2000 10

JS14000 JS160000 3

JIS Z 8809 87

5.2　粘度測定の一次標準
20.00 0.101325 

MPa·s

1952 National 

Bureau of Standards: NBS

NIST Swindells

Swindells

1990

ITS-90

1998 International 

Organization for Standardization: ISO

1.0016 mPa·s

1.0034 mm2/s 0.17 % k 2

ISO/TR3666 88

5.3　 NMIJにおける粘度標準の供給とトレーサビリティ
NMIJ

20 
19 117

1 9 2 9

81

MC-FAN

4.7　その他の液体の粘度測定

82

JIS JIS R 1652 83

JIS JIS 

K 6862 84

JIS C 2103 85

82

JIS

JIS K 6300 86

3
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5.4　国際比較
2002 Comité International des 

Poids et Mesures: CIPM

Consultative Committee for Mass and Related Quantities: 

CCM

160,000 mm2/s

2 2

2

1

2

2

stepping-up method

17

17 2009

JCSS
116 119

20 30 40 20 30 40
JS 2.5 2.5 2.1 1.8 2 1.6 1.4
JS 5 5.0 3.9 3.2 4.1 3.2 2.5
JS 10 10 7.4 5.7 8.4 6.1 4.6
JS 20 20 14 10 17 11 8.2
JS 50 50 32 21 43 27 18
JS 100 100 59 38 86 51 32
JS 200 200 110 66 170 95 56
JS 500 500 260 150 440 230 130

JS 1 000 1 000 500 270 890 430 230
JS 2 000 2 000 940 480 1 800 820 420
JS 14 000 14 000 5 500 2 400 12 000 4 800 2 100
JS 52 000 52 000 20 000 8 500 46 000 18 000 7 500
JS 160 000 160 000 (100 000) 140 000 (90 000)

( ) mm2/ ( ) mPa s

(25 ) (25 )

図17

(20.00 (ITS-90) )
1.0016 mPa s 1.0034 mm2/s ISO/TR3666:1998(E) 

CIPM 
CCM

JCSS

表5 87
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20 10 mm2/s 1,300 mm2/s

40,000 mm2/s 40 400 mm2/s 100 

40 mm2/s 5

18 20 10 mm2/s

11

0.128 %

CCM-VK1 89 Bureau 

International des Poids et Mesures: BIPM
91

5.5　各国の粘度標準の状況

CIPM CMC Calibration and Measurement Capabilities
92 6

CCM-VK1 89 91 PTB

11

BNM-LNE Cannon Instrument Company

GUM CNR-IMGC NMIJ/
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7
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IPQ NIS NPL India

SIRIM Berhad CCM-VK1

100 

PTB 3

2 α 1
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CMC 14

Capillary viscometers

Reference liquids

3 Viscosity measurement

NMIJ

Viscosity measurement

Kinematic viscosity

Dynamic viscosity

CMC

PTB

CMC

CMC

CMC BIPM
92

CMC

CMC

PTB

525 1,400 
93 CMC

Cannon 

instrument CMC

Cannon

94 CMC

89

2002 NIST

SRM2490

SRM249195 96 Cannon

97

NNRF1 NNRF2 98

6

表6 CMC 92

Instrument & Expanded
Country Method viscosity Range Units Temp.  u , %

Austria Capillary visco. Kinematic 0.001 0.05 mm2/s 20 0.4~0.55

Ref. Liquid Kinematic 0.35 50000 mm2/s 20 0.35~0.5

Brazil Capillary visco. Kinematic 0.0009 105 mm2/s 20 25 0.23~0.67

Measurement Kinematic 0.3 100000 mm2/s 20 25 0.23~0.67

France Capillary visco. Kinematic 0.001 100 mm2/s 20 0.15~0.7

Ref. Liquid Kinematic 0.9 138000 mm2/s 20 100 0.15~0.65

Measurement Kinematic 0.9 138000 mm2/s 20 100 0.15~0.65

Ref. Liquid Dynamic 0.8 123300 mPa s 20 100 0.15~0.65

Measurement Dynamic 0.8 123300 mPa s 20 70 0.1~0.65

Germany Capillary visco. Kinematic 0.001 100 mm2/s 20 0.1~0.39

Ref. Liquid Kinematic 1 780000 mm2/s 20 100 0.2~1

Measurement Kinematic 1 770000 mm2/s 20 100 *1~*2

Ref. Liquid Dynamic 1 700000 mPa s 20 100 0.2~1

Measurement Dynamic 1 702000 mPa s 20 100 *1~*2

Italy Capillary visco. Kinematic 0.001 100 mm2/s 20 0.12~0.44

Ref. Liquid Kinematic 1.1 10000 mm2/s 15 40 0.15~0.4

Measurement Kinematic 0.3 770000 mm2/s 20 80 0.2~1

Ref. Liquid Dynamic 0.8 9000 mPa s 15 40 0.15~0.4

Measurement Dynamic 0.2 655000 mPa s 20 80 2

Japan Measurement Kinematic 0.5 500000 mm2/s -40 100 0.04~0.17

Measurement Dynamic 0.4 450000 mPa s -40 100 0.07~0.18

Mexico Capillary visco. Kinematic 0.003 30 mm2/s 20 0.22~0.36

Ref. Liquid Kinematic 0.9 770000 mm2/s 20 100 0.24~1

Poland Capillary visco. Kinematic 0.001 100 mm2/s 20 0.1~0.4

Ref. Liquid Kinematic 1 150000 mm2/s 20 80 0.2~0.7

Measurement Kinematic 1 150000 mm2/s 20 80 0.15~0.7

Portugal Capillary visco. Kinematic 0.001 30 mm2/s 20 2

Ref. Liquid Kinematic 1.2 17000 mm2/s 20 0.45~0.6

Ref. Liquid Dynamic 0.89 15000 mPa s 20 0.45~1

Romania Capillary visco. Kinematic 0.03 100 mm2/s 20 0.2~0.5

Ref. Liquid Kinematic 1.5 70000 mm2/s 20 40 0.3~0.6

Russia Capillary visco. Kinematic 0.001 100 mm2/s 20 0.1~0.3

Ref. Liquid Kinematic 1.2 100000 mm2/s 20 0.2~0.5

Ref. Liquid Dynamic 0.9 90000 mm2/s 20 0.2~0.5

Slovakia Capillary visco. Kinematic 0.001 100 mm2/s 20 0.1~0.45

Ref. Liquid Kinematic 1.1 70000 mm2/s 20 0.2~0.5

Measurement Kinematic 1 400000 mm2/s 20 40 *3~*4

Ref. Liquid Dynamic 0.5 70000 mPa s 20 0.2~0.5

Measurement Dynamic 1 400000 mPa s 20 40 *3~*4

Netherland Ref. Liquid Kinematic 0.6 80000 mm2/s 20 60 0.3~0.5

Measurement Kinematic 0.6 80000 mm2/s 20 60 0.3~0.5

Ref. Liquid Dynamic 0.4 72000 mPa s 20 60 0.3~0.5

Measurement Dynamic 0.4 72000 mPa s 20 60 0.3~0.5

Turkey Capillary visco. Kinematic 0.001 100 mm2

2

2

2

2

2

2

2

2

2

2

2

2/s 20 0.1~0.42

Ref. Liquid Kinematic 0.9 100000 mm2/s 20 100 0.2~0.9

Ref. Liquid Dynamic 0.7 91000 mPa s 20 100 0.2~0.9

*3 100(0.00122 +(0.012Uv )2 )1/2, Uv viscosity temperature coefficient in 1/K

*4 100(0.00352 +(0.012Uv )2 )1/2, Uv viscosity temperature coefficient in 1/K

*1 100(0.00052 + (0.0049 +0.000143(T - T 0))
2*Uv2 )1/2, T 0 = 20 °C and Uv viscosity temperature coefficient 1/K

*2 100(0.0022 + (0.0049 +0.000143(T - T 0))
2*Uv2 )1/2,T 0 = 20 °C and Uv viscosity temperaturecoefficient 1/K
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19 87 99 100

6.1　ニュートン標準の充実の必要性
6.1.1　温度範囲の拡大，温度点の追加

18

20 30 40 

19 Cannon PTB

6.　次世代粘度標準に関する検討
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NMIJ

40 100 

6.1.2　粘度範囲の拡大
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6.1.6　水の粘度の絶対値の測定と，粘度標準の高精度化
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6.2　非ニュートン粘度標準の開発の必要性
6.1

8

4

6.2.1　塗料·インキの非ニュートン粘度
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6.3.2　粘度センサの開発

6.3.3　特殊条件の粘度計
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5）水の粘度の絶対値の測定

6）非ニュートン粘度標準の開発
0 300 s 1 0 100 

·

104 106 s 1 100 200 

·

7）測定法開発
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