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History Of CANNON

History Of CANNON
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O|= HI-AH|L|Of 320l CANNON M2

1958
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I QKo olsH =X S A 201 A&}
Q0| ofo MM XER HE EEH A2} ASTM 7|2 27501 ol SH= a4 28 A

——1968

SAE 7|Z= ATl 22 KL FHEZ Qo
1974 ——

Cold-Cranking Simulator JH&
MIA £|Z=2 XtE SEEZA 'the CAV' £A
——1980

1984—0 SAE 7| Q&9 e mMu| ML= Q[+

ini = JHgt
Thomas Scientific and LaMotteAt2| O|t QI Mini-Rotary Viscometers 2HZ
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2xoZ o)™
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= =X (=1} _ =
2004 - o s SHEH 2Y CAV@-2000 EA|
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I Manual to Automated
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CT Baths

ASTM D445 /
ISO 3104

7 (CT series bath)
2 (TE series bath)

-30 ~ 200

(depends on bath type)

+£0.010r+0.03

(depends on bath type)

RE[EEE e O

SimpleVIS SimpleVIS+

ASTM D7279
(Portable type, near D445 precision)

Built-in Cooler
100°Cto40°Cin
~30& O|LK

SimpleVis Series
12 HE

—_

Two selected temperatures
between 40 and 100

+0.05

Standard;
10~700 at 40C
5.5~200 at 100°C
Low range; 2~140 at 40C and 100C

miniAV

—

15~100
(with Bath option)

£0.01

0.5~10,000

miniAV-LT

20~ 30

+0.02

1~20,000

miniAV-HT

miniAV-X CAV4.1

ASTM D445 /150 3104

OLAZIE HfQIC
OLAZIE ABIE

24 OLAZE

40 ~ 150

+0.01
(40 to 100)

+0.02
(100 to 150)

0.5~10,000

1 Bath & 1 sampler

Al A%

E{x|A32l
EREEa 248 U FHR
Y m Y HE
AT HIEH| AT M|
J|EF 2R J|El 2Ee
100r 15 28
15~100 15~150

(with Bath option) (with Bath option)

20to 100, £ 0.01
Up to 150, £0.03
Downto 15, £0.03

£0.01

0.5~6,000 0.5~10,000

1 Bath & 2 Sampler

CAV4.2 ULTRAVIS 192

Follows most
ASTM D445

2 Bath & 2 sampler
SHIAY NF

High Speed
Solvent Free
ZX|HQl Vial (HDPE)

248 U AR jas
(< e = o.'rr .
ol &I KA In-SerV|c§ Oil
J|Et gae Used Ol
28 192
15~150
40 0r 100
(with Bath option) or
+
20t0 100, £ 0.01 100C £0.00C
Up to 150, + 0.03 0T 10,09
Downto 15, £ 0.03 -
30 to 680 at 40°C
0.5~ 10,000 0oboba

5to 50 at 100°C

www.cannoninstrument.co.kr




CANNON H|Z A7H
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CAV Series= CANNONAIS| SEEA|E Y| CHE ZRIQIL|CT,
|

o
SICHEQ! CIXIQIO| EjX| AT RIS S8 ZIeY Dby

Z|C 28717KX| 2] ME0]| the XtE =40] FHs LTt
2

CAV4.2= 12| Bath=2 L4 |0f 2+2foi| Cha
CAV4.1 RE2 ot I BathZ L&

m2mWat pU|S S

SE U 25 FYY 2%

HE 37|
(WxDxH, cm)

29l (kg)
Z|CH ME X2

Timing resolution

=& Hel & FHEE ()

X

AME 27

Ho

A=A

B Al =He
(cSt, mm?2/s)

X Jhstt g M FX

= [

n www.hwashin.net

E1Z0| 5Lt

IHEH|O2F FHs B e

18

AFLIEL

HIZC HE EfY ALRStO]
S U NHY AR A4}
S3}ie] Bathol Chzt

I 2% X0 OFs (CAV 4.2)

40

287l HE AtS2t A2 It
(2 X 14Position)

36.0cm x 66.0cm x 72.0cm

63.0kg 54.0kg

28 (2 x 14 positions)
0.01s (timing accuracy to + 0.0015s)

15 to 100 ,= 0.01
(temperatures within 5°C of ambient and below require bath cooling)
Up to 150, + 0.03 (with high temperature bath)
* 2 £ 5°C O|JUiAHL H %2 2= TE cooling &3 2R

8mL sample,
* Fast run tube A2 A| 3mL 0|5}

15°C to 30°C, 10% to 75% relative humidity

0.5 to 10,000 in 100-fold increments
(depending on viscometer tube selection)

* Fast run tube M2 7+5(10-fold increments)
Preheater (Wax & &20|X 2E/40| gl= M0 s & 2ts)
third solvent input
thermoelectric cooling for bath

*ADEQ0IE Lefot SHE FF0 2t 2E BES0! Y

2oz ZFELICL (PC BE)

I miniAV Sereis XSS E S|

mMiniAV SeriesE SR EA|HY| A5 ZEHE
A% 2 9 Hg 2ofo| mf2t Ciokst 2 Aol
Ustol
o =X
- O

=
=)
S

x
[}

=
=

peli

IHSEILIC.

TSAI AR 2EHO{A[ AR
ZE|E MH|A 0]

Aoy iyttt

VISCPRO 2ZEQ|0{E 53t
2t oofEf 22|

4= (40%£/1005) 2 2/8F miniAVe miniAV-X(with sampler) Z20| /o,
QIot miniAV-LT, 12 SHEES /3t miniAV-HT 22 MEH0| JHsShLICE

CAZESR0IE Soll 2B=H, HE FERE MY 8 HENX| HAHSeHE FA—L T

SulzE HER ERY AL
ME U HEY A8 Y

x
L 2Hato] gojst g2

25
a

A
T

—

of
b

3
X

P

Al BI0|S0| A 2tstt 37

HE 20|

(WIL?-XUI:{itcm) U: 25.4 x 30.5 x 59.8
: P:33.0x39.6X17.2

* P : Power Supply )
*\W : Waste W:33.0x39.6x17.2

Receiver

2 (kg)
*HE 30|12t
uU/P/W 5

Z|CH S X2 1

U:125/P:11.0/
R:6.0

Timing resolution
20 He & FEE

U: 25.4 x 43.7 x52.6
P:33.0x39.6x17.2

W:33.0x39.6x17.2 Air/Water Heat Exchanger:

U:18.0/P:11.0/
R:6.0

100r 15

U: 25.4 x30.5x53.4
P:34.3x39.6x17.2
W:33.0x39.6x17.2

38.6 x51.1 x34.9
U:27/P:11/R:6

Air/Water Heat
Exchanger: 14

0.01s (timing accuracy to + 0.001s)

15t0 100 + 0.01 *AH& + 5°C O|L{HL}

(C) Y2 2= TE cooling 28 ZQ

5mL sample

* Fast run tube AF2A| 3mL O[3}

2% =2
0.5to 10,000
in 100-fold
HE Al =He increments
(cSt, mm?2/s) * Fast run tube
X8 ots
o o

(10-fold increments)

il

18 JHs S
M AKX

—_

mo

-20to 30+ 0.02

U: 25.4x30.5x59..8
P:33.0x39.6x17.2
W:33.0cx39.6 x
17.2

U:125 /P:11.0/

R: 6.0

40to 100 +£0.01
100 to 150 £ 0.02

5mL sample

15°C to 30°C, 10% to 75% relative humidity

0.5t0 6,000
in 100-fold
increments
* Fast run tube
Mg ok

(10-fold increments)

TE bath cooling

1to 20,000

0.5to 10,000 in 100-
fold increments

50| 7|22 SaEUH (PC EK)

www.cannoninstrument.co.kr



CANNON H|Z A7H

I ULTRAVIS 192 A5 ZHE 58| I Constant Bath SHE £X7|

ULTRAVIS 192= M|A| £|%£2| Solvent Free At SHEE AR 2HQILICE CANNONAI= EME A|HS QI3 Hj5Y steA X2 DastD Ql&L|Ct.
GICHEQI TRl X[ AT 2IS S3lf Tl Yol tiot ZLIE{ -0 b5 gL Tt Lt SHEE IS CT Series®t M2 SEHEE ?[¢ TE Series2 T2 ELICH
Z|cH 192217tx| 2] HZ 0]l THo Xt 2440] 2 tsELICt CT Series= 774, TE Series= 274 A Z

ASTM D4452t 22 Fe =S JHA|HAME, 2N of BHE A[H0| 25 fLT). (1502 /test) S ASA D2 2 L 2 #LYS BEEL
ZHXQ HDPE M= HIO[Z S AHERILIC,

=2 = X
ZE| ME 5%

42 XS CT series-77l| / TE series-27

A L
g 2LE™ Ot

Z|0f 19270 ME xtS=t

BHIZQ! HDPE A4S bto|

Solvent-Free 29

CT-500 / 518 / 600 with cooler 1000 / 1000HT / 2000 TE-1500 / 3000 (X2 E}2})

HZ 3
W "DE —Hjl ) 40.7x36.2x61.0 43.8 X 46.4 X 58.4 37.5x42.0x62.0
23| (kg) 22kg(500/518), 25.6kg(600) 43k 43.1k
HZ 37| Unit 60.9 x 60.9 X 77.5 g g 9 g 9
(WxDxH, cm) Vaccum Pump: 23 x 32.4 x 20 Bath height 12in(500/600), 18in(518) 12in
. Unit: 47.2 kg Bath volume 17.0L (500/600), 23.8L(518) 17L 2.5L
i (ko) Vacuum Pump: 7.25 kg J—
20to 100 £ 0.01*
A|CH ME X 2|2F 192 (2X96 positions ) 100 to 150 + 0.03
<CT-500/518>
Timing resolution 0.001 s 20 to 100/+ 0.01 <CT-1000HT>
. sl o o . 25t0 100 + 0.071* <TE-1500>
Alg 2201 40°C 0[3f0| 4Lt = 100 to 200 + 0.03 ~30t0 10 % 0.01
o 5 100°C +0.02°C 227t &3 U 22| cooler & ' '
2c He| & Mt () . . 2= He| & Y (C)
CUCH00ZT ARS8 <CT-2000> <TE-3000>
+ B = +
KA ME Q73 10 mL <CT-600 with cooler> i 80“301 ?go_+obo(1)3 Uiy 20 g
10 to 100 + 0.01 =Y
29xA 15°C to 30°C, 10% to 75% relative humidity * A|& 7} 40°C O|8}0|HLE =
Bl eIt =S I WO cooler
o FE|
HE A3 9| 350to 5608gm2/§/(c5t)sat 104005“,(: A ER
to 680 mm?/s (cSt) at 20 xA 15°C to 30°C, 10% to 75% relative humidity
DATA OUTPUT USB, FlowHub™ 2| ME X2 Z 7 2

TE Bath Cooler
Pressure/Vaccum pump

* 2, R2HEY, 20, Bath 8% E& 0H

n www.hwashin.net www.cannoninstrument.co.kr n



CANNON H|Z A7H

| simplevis RtE5HE 557 | TescH2EE 257

SimpleVIS Seriese= 24d ST 5F|YLICH TESC= BROOKFIELD 2| H A2 2ot AT gt 3 0|4 ot M2 HEE HHY =+ Us FXIYLICH
ASTM D4450f 217t2 Y EE JHX| 10 O M AHZSHo|of ZHHefL| Tt TESCE 3EHH2] ASTM D2983 2! D51332| MXAIE X}53} ot AH|0|OY, XI5t LHOHE ALSILICE,

At AN MEY 52 O|LHZ M &8 £F0| IksLct HEo= HE L Aol [t TESC-2983 (47| )1t TESC-5133(AUT & &R) MF22 L2 ELICH
TUSHIE 0|85t0] YEE 2 ARt AXIL A5 = TI-ELC, BROOKFIELD DV2T Viscometer2} e 22 &M, 218t M 0| T mPa.s(cP)2 Z1tE ESshct

YN0l A3 &
BROOKFIELD 3|HECHZ 32
BE EAEYHo|

USBHIZ2|2 & 35

0.5mL ZAFME

Sample Vial 22 ¢lg

5kg O|LHS| XA

(o)
[=]

o
RS2328 S4l 4% T2IE A ks 2EIOf BXANE 4

—

=
=

eI J4/W2hA A%

................ A KA JpSSH YA AT

ot Ed 5
NZE 3|
(W x D x H, cm) 12.8x35.6 x30.4
(cSt, mm?/s) *Depending on tube selection and temperature (W xD x H, cm) 16.5x51x76
E|AE XSt XX2t0| 39 0|s
L =Bt 3% Olgt 2 (kg) 19.5kg including DV2T viscometer
EHAE Xfoid =gatel 2% ol Automated sample
. 1
40°Cor 100C (£ 0.05C) capacity
2 #He| & T (C) 40°Cor 100C (£ 0.057) * Built-in Cooler N
100°C to 40°C in ~30& O|Lf] 2 He & M2tk (C) -40°C to +90°C (£ 0.1°C) -42°C to +90°C (£ 0.1°C)
HaME 7Y 0.5 mL per test A|A MIZQaat ~20mL
15°C to 30°C, 10% to 75% relative humidity (noncondensing)
201 xH - 1U7 : ' . o , -
seTE Installation Category II, Pollution Degree 2 23 zAd 15°C to 30°C, 10% to 75% relative humidity
Input power: 11 to 13 VDC at 5 A peak = ASTM D2983 (Procedure D),
9 AfQF J|= A|SIH
HE AR AC/DC adapter: 100 to 230 VAC, 50/60 Hz; 100~120 watts power consumption 1= Algd ASTM D8210 ABIN D 53
HE Jtstt 34 FA Compact dot printer HEME ASHKI| Y, +=37(0{2Y ATIZER

Y
At
ox
=2
e
o
rot
1=}
4>
HH
fun
=)
N
rHr
|0
Hu
Ok
]
il
T
o
5
(@]
UE
ull

www.hwashin.net
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CANNON H|Z A7H

| CCS X2 ey ME X7

CCS(Cold Cranking Simulator)= T2
1968'F0{] CANNONAO{| A £|2= I SIS

Hch 307HRIS MBS XS FHE 4 90

CANNON EZE%2
0|3t 2Hmist Ha|=zo| M

[yl

O, ASTM D52932| 7
HECCSH2 ZEI| HEEY7 |2t B, HS2HE ATIUQ|
O, Julabo '#27| 2t &t

| M2 &8s F8ok= FXRIYUL.

[}

fu

HE 3]
(WxDxH, cm)

A (kg)

Automated sample
capacity

Maximum throughput

=& el & FHEE ()

www.hwashin.net

Unit: 33.3x 64.4x 71.1
Waste receiver: 26.7 x 34.3 x38.9
Recirculating cooler: 24.9 x 50.0 x 59.9

Unit: 46

Waste receiver: 8.2
Recirculating cooler: 39.1

30

Up to 6 samples per hour
-35°Cto-5°C £ 0.5°C

40mL

15°C to 30°C, 10% to 75% relative humidity (non-condensing),

Installation Category II; Pollution Degree 2
ASTM D5293, SAE J300

900 mPa-s (cP) to 25,000 mPa-s (cP)

* AH
(=]

At

gol 2ast 2435007

e

ZLE2 T

-40°C to -5°C £ 0.05°C

SELUCL (PCEE)

A SANNON

& CANNON

CANNON MIN| ROTARY
VISCOMETER

CMRV50002 YZIQ 0| M ML Mg = ZXS}= EX|QIL|C}

SAE(D| 2SR 28}

=3 22 A|Y EH|
PSS

54 MES| A

HZ 3
w xﬂDEx_Hjlcm) 28.4%39.6x61.7
23]l (kg) 23kg

Automated sample

. 5
capacity

2 He & YL -5°C to -40°C + 0.1°C
10 mL per test

15°C to 30°C, 10% to
75% relative humidity

ASTM D4684, D3829,
D6821, D6896, SAE J300

= = [ -1 O
SAE(D|=AtSAtEE))Q ATIRUS| S5 2F Al THl &5

StLEYLIEt,

Multi-cell C|XfRIC 2 5Z RO MES #AtX o2 £ JtseLItt

HE 3|

(W xD x H, cm) 52.1x38.7 X 68.6

2 (kg) 40.5kg

Automated sample

: 5
capacity

HE A He 2 mPa-s (cP) to 7 mPa-s (cP)

o ¥9 & WY

30°Cto150°C£0.1°C
10 mL per test

15°Cto 30°C, 10% to 75% relative
humidity

ASTM D5481, SAE J300

www.cannoninstrument.co.kr



CANNON H|Z A7H

’:{-l(

| fal=Ma EE

CANNON-Fenske Routine Viscometer

Approx. constant (cSt/s)

25 0.002
50 0.004
75 0.008
100 0.015
150 0.035
200 0.1
300 0.25
350 0.5
400 1.2
450 25
500 8
600 20
650 45
700 100

Range (cSt)
05-2
0.8-4
1.6-8
3-15
7-35

20-100
50- 250
100 - 500

240-1200

500 - 2500

1600 - 8000

4000 - 20000
9000 - 45000
20000 - 100000

CANNONAI= CHEHO 2 BO| AR L=
Ubbelohde Et¢j {£2+0| OfL[2} AFEXt Q7L0f| [HE CHISH R
RE|ZM2 HEAE SSLICHL
ME oW Mo ZHHR| X AN Z R Size S CIAUSH

=ooTl

Z20f Wz} X o] s LIt

0 0.001
ocC 0.003
0B 0.005

1 0.01
1C 0.03
1B 0.05

2 0.1
2C 0.3
2B 0.5

3 1
3C
3B 5

4 10
4C 30
4B 50

5 100

*51mm 224 Holder = THO{ (Metal, Rubber, Plastic| 374 X{E =

—--1 0

| 2= % ose mE8

=

CANNON-Fenske2t

O =

Ubbelohde Viscometer
Approx. constant (cSt/s)

Range (cSt)
0.3-1
0.6-3
1-5
2-10
6-30
10-50
20-100
60 - 300
100 - 500
200 - 1000
600 - 3000
1000 - 5000
2000 - 10000
6000 - 30000
10000 - 50000
20000 - 100000

et ot

General Purpose

High viscosity
High Temperature visc.
General Purpose for low temp.
Low temperature CCS visc.
SimpleVIS Viscosity

Silicone for Rotational
Viscometer

Thomas-Stormer Viscosity Std.
Flow Cup Viscosity Standards

Flash Point Reference Materials

www.hwashin.net

[m  ofn
22}
}.ﬂ

KU™E
Zahn, Shell, Fordd 8=

Qlory

CANNONAH=

_T'_:l_'é‘l._]

TZHo|

[

QI LT}
| 8=0f o2t MZEEE, #3Unit X 2= FH2tX|H
01 Al Lot'# Cl|O|E{7} &7 XS EILICE.
HZ0IC HEkl= 2= CHE
=2l 8H(E7] size)2 2
T2 A AR7[7t0] 50 = USLICE

20to 100
20t0 135
80/100/ 150
-55t00
-40to-5
20/25/40/100

20/23/24/25/26 /27 ] 40

23 /24 /24.5/25/25.5/26
20/23/25
50 to 274

Clofst 80| HEEF Tt ©

FE Al SEARt SEHO| Bt

2 P OtSotL,

cSt, cP, g/mL
cSt, cP, g/mL
cP
cSt, cP
cP
cSt

cP

cP, KU
cSt, Sec(Drain time)
°C

017, SAE@IZXsKEEs)) Jl= o

High Shear Rate
Viscosity (mPa-s)
at 150°C Min

SAE Oil Low Temperature °C | Low Temperature °C
Viscosity Cranking Viscosity Pumping Viscosity
Grade (mPa-s) Max (CCS) | (mPa-s) Max (MRV)

Viscosity (mm?s) | Viscosity (mm?s)
at 100°C Min at 100°C Max

6200 @ -35 60000 @ -40 848 - -
5W 6600 @ -30 60000 @ -35 3.8 - -
10W 7000 @ -25 60000 @ -30 4.1 - -
15W 7000 @ -20 60000 @ -25 5.6 - -
20w O500I@E15 60000 @ -20 5.6 - -
25W 13000 @ -10 60000 @ -15 9.3 - -
20 > = 5.6 9.3 2.6
30 ~ 5 9.3 12.5 2.9
40 = = 125 16.3 2.9 (OW - 10W)
40 = - 125 16.3 3.7 (15W - 25W)
50 = - 16.3 219 3.7
60 = - 21.9 26.1 3.7

i

= CANNON

CCS2100 / €CCS2100LT CMRV4500 miniAV series / CAV series HTHS

—= Dynamic Viscosity
1 poise=1g/cm-s=0.1 N-s/m?=0.1Pas
1cP=1mPas

—= Kinematic Viscosity
1 Stoke = 1 cm?%s = 100 mm?/s
1cSt=1mm?%s

—= Conversion from Rotational to Kinematic Viscosity
Poise / Density = Stoke
(8/cm-s) / (g/cm3) = cm¥/s

———= Conversion from Kinematic to Rotational Viscosity

Stoke * Density = Poise
cm¥s * g/cm3 = g/cm-s

www.cannoninstrument.co.kr
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03, ASTM D445 N8I3 A

1) BEY

Standard Test Method for Kinematic Viscosity of Transparent and Opague Liquids
(the Calculation of Dynamic Viscosity)

2) Significance and Use
U2 AR HE Y LR MR SHO| 2N ALSEIH HH|Q| 28IE AE52 AEkl= AHe X Eot
Heof W CHELICE ot Be MR Hee Hee 2o B3 35 8 e 218 Fgok= Ul S
[Tt B2 MIE Ao Fefoh H = EY0| E+A YL ot

LS o

©

3) Summary of Test Method

O Al 2 B &l RE| 2M A E 0|85t0 S ofof|M AKX HE2| S8 Al2ke S50
SO 25 AR ofst HE2| 8 = (Kinematic viscosity, v)& 2780 Al LT

&S M & (Dynamic viscosity, n)= S& & (Kinematic viscosity, v)2F eiX|e| L= (density, p)E &06}0]
B == UASULCE (v=n/p, SHE=HE =/ T)

Yo 22 /Xt 2teet 220 s8Ee 58 B S8 Al K2 HEA Q| g A=
(Constant value)2| 2o 2 HEFBILICE

R0 HR W 200 SEete BreE SHE 1S HogL .

4) General Procedure for Kinematic Viscosity

HZe| Al XIEof| Wef 2,2l 28 YO FAIZLICH

gteaxol 2n HNS Q|8 Calibration0| 2tE &l BE 2= A2t ToefL|Ct

2Z 3= Calibration = Qf OFEDEX| 2 2|0 M =20 2 Bf24=20f S0{2t0F ZLCH,

M Al o+ Qs BUE 2l 291 BE 2EAHE HYELIC

Eotdl =S St 242 W 224 S & 2 U0OF ZfL|CH

EN ®E HQIZ J1X| 12 Calibration0] 2t& &I Q2| BA|2H M EHE MEHSHOF SHL|CF

[l 2AlE HEAE IWR0| MAEE|10 HE E AJEHO{OF RfLICH

MEO| SE A|ZH2 200K 0|A0[0{0F ThL Lt

[e| Hotto| Crrot HEfQ| M2t 1A Q1 A|HYHO| Hefd 4= QU2M, ASTM D446 Ale] XA M2fof 2L Ch
MS0| /50| ULHH 75ume| BHE ARESHH YA MM Bt

FelEt HEA LR TE2 TS0 Timing mark7iX| 22 fIXAR] £ AET S Zote] FLC.
=X LAY 2501 0|57 Of2fY [, F2|2M12 HEAISE HULIC

ME0| Al 20| =E6tH AEME AL CH

MEC| SE A0 Al X|HQ| £|a ATECE ME B2, O 22 2P| Re|2M2 BEH S HEIgLICY.

HEoh Rel2AM2 §EAHIE HESH0F R HeIU 22| 22| B2 SH X HL0| Pts LT

S5 ME o] HQ Reverse-flow EtQ QI Cannon-Fenske Opaquet 22 Q2| 2A2 HEH S AF=SHOF LTt

www.hwashin.net

03, ASTM D445 \|8i3A

5) Cleaning of Viscometer

Solventet 1% 375 Sl MRSP
RSl

A
Y| MEA2 Fe|FeLe g g0 s & + W M0 A2 SAIRLIC

;O

6) Calculation

< S™ X (Kinematic viscosity) Al >
v=C*t
L o . 5 _
v kme.mat}c viscosity, mm?/s | . Thermal
C = Calibration constant of the viscometer, mm?2/s/s Level
t = mean flow time Sensors
< &38HH & (Dynamic viscosity) Hlat > :
n=vXpX10-3 g
n = Dynamic viscosity, mPa.s E
p = density, kg/m3
v = kinematic viscosity, mm2/s E
7) Report <L
[t Afste B TIBiCE "4
a. At HEe Ry 9l AE * CANNON XSS Lo Qa|-eat
b. E& Al W & & &0t= =M 0l Chot &=
c. HAE Z1p 8l HX
d HIAE IR, 44 0[5 & 2
8) Calibration and Verification
Fe|HE A== NISTOIM =82 5= Qe OFAE HEH S 0| &8H0 25U,

H

[@)

CANNON InstrumentAto| A M|Z6H= Certified = EEUES 0|21 WHO| IHs LT
Aol =012 CANNONAT Certified M EF=HZ 0[8810 S-S M, +,- 0.35% O|LHL| B1tgf0| L
BHOF + - 0.35% 2 CF HIO|HEFH M|, EFO|H, B2t & 2= Al & C

www.cannoninstrument.co.kr



CANNON miniPV

ACANNON miniPVv* | miniPv, 1RF=(V) ¥ B20 EXt Aol &2

AR |NSTRUMENT COMPANY

CHfot E2|He| B EXZH(Molecula Weight)t
A (Instrinsic Viscosity) 58 &8 M

HiFE 540 0SS AL UASLIN?

CannonAte| mini PvEe|H XHs
Z0f U0{ A2t 8 S WY
CIE AR E ATH &2 4 9|0, A5

PPA AB002 Dry R1a
PPA A8002 Dry R1a
PPA AB002 Dry R1b
PPA A8002 Dry R1b
PPA AB002 Dry R2a
PPA A8002 Dry R2a
PPA AB002 Dry R2b
PPA A8002 Dry R2b
PPA AB002 Dry R3a
PPA A8002 Dry R3a
PPA AB002 Dry R3b
PPA A8002 Dry R3b
PPA AB002 Dry Rda
PPA AB002 Dry Rda

1vV=0.797 dU/gm o

J
"
>t
il
oy
b-
for
0o
0
tu
=
g
N

= HT =
%S I—lgl-EE E@ A %AL“J cC
F ot

M, =20,400 Daltons -

rot

Sc|M Bo=A 2410 LYt §E 582 7
|

&)
I
N
\
NS

52
I
N

N

HE2S 018310 Huggins-Kreamer Y0 2ot 1RFE EF2 M2

’SXHH O B2 HHUXIE0| O|HB S HOIRSLICE T2 HTNeE 25
Billmeyerdj| oot TQ™E ZHHS 0| AFRSHRIOH, Billmeyer

t.'j*% W2 220 S0, iR |80 IS L

\
C
EdEnEded e ESEd R e d e P b e A

=)
N
N
1
!
1
1
1
]
C

reduced & inherent viscosities (dL/g)

o
I
o
o
=3
!
o
Ij
.

0.50

concentration (g/dL)
SHX|2H Huggins-Kreamer 82 20| J2(Figure 1)1t 20| 22|H M2E _
EXBH= Q0 o ZR% %;E% JFMCHE 4 USLICH B2|He| F2 T RE Fauret
pS O

A t
2SSV o2 S S 2K o =M 22|00 Mz S50 B 2 YEE
HMEeLE

oMol FASE Ko g gt £F AR 20l IS D[ELCE Z2|HE =0= PXle B3 2 HAC A0 HEE = + UAL =X
YEE MBSO = OfESLILE 88 JEoM &=E 220 8U| Mz 542 2i7dts 212 W ojg 1 SXe YR YLICH 2= HifZer =2

Za|0o] B £XZ2 Cannonifel miniPV XS AlSY|2 £l 2HE £ 20, 0l TREE(VS St WS MELICH CHE Al ZH|
S STIEH AEE RO 3OS R PYLICL 0122 SAL KR, 2E S Cist RSO thet S4 (70t Wasto], 1 273t hHo|
vt

J282 NRFEE 22K 54 972l A5 7|E0|H, 2 gy 2rgoilMe] IRFYEES Oh= 20| SRR oh= A5 7|5 2ol A0 sHyol U
Ct CannonARel miniPV AL A2 71 &2 =2 22| IRFEEES AHAC R £y -+ AsHct

Mot Zajn] 2Xt2 ZHE AsHLb

o™= -

CannonAte] miniPV Ats I% [ OJM| of2t M2 |LE 20l tHIO\AErO‘Oﬂ Cior 2elo] Yoot BAtd 2HE MaYLICh 220 2X1 2
Hoj| 90, CHE o2 A|E A XS0l O8hA] B 2AS] 0243t 2R QA QOIS S HIMEIO 2 M, miniPVe T2 Hekst 2X12F A Hnts 2oL Cf,

=0 miniPVe| £E2 THE Al FAIS0 Bt °f 50% F= H HH%
Chromatography) &A1t B| W6t £ 242 H e B S0ELICES

S} o
miniPV solution O, miniPV MZS SEC SAH PO HM 28 HI]S Hker & OI/\L‘[

=

_rm AL
Hr 1x
2
HEE N

J2[A miniPV HIE2 AH8H0| 2SI =Lt E0i| 2X1E 2 28 o AL

A W 228 R S8 =20 2R IS gL

CannonAte| miniP

VALE A2 = THE S 00|22 AFERILICE T2 2 20] QAL 240] 2= MR S5 OFRE 2X30] 28 +
UELICE Eot THE EH S Sl 2Ly SO thet 2442 I =52 Aaor &= UGLICH

www.hwashin.net www.cannoninstrument.co.kr



CANNON miniPV

miniPV, 1§ %

QUBHE I} Tlo|E| FETo| YES WL

CannonAtel miniPV Xt A2 |18 ALE0ITH U3 2YRE EXIE 20K 20| Its U] pfoH, galer 274 2UE 72 + AsLth

o
Sl 2R FRE FYe 5F U 0P| = USLICL BV 25 22 88 =5 ot RE YAS2 ARl 7| X0
U2 2RE 205 2015 o= ASLICHL Y= ZF0l| AM D20iM Z2/HE AX6H0F ot YAIS2 HME B 8! Bt 22 FI1He 2XE
odrsk A O\QL“:I,
TTE2 T M- .

CannonAfel miniPVi= T 2110 /01 0|2{3h 2= Rg=tot o WSS tiR o 20, Fefot 577 Z0ts XS -+ A LICH H201 7t
2 2& ZAUO0IM 2SI Al0] PFs LT

SFSPH QI X g-dol| Jieto] USLIN?

=

CannonAtel miniPV Ata AlE2|= Lot 84| ALEO| IS BLICE =84, B8, Z22st, R21&0H, thacid), £41H, etz S Hel
=250 thell H& ItsELC

=

H20{ PET, Nylon, PEEK, cellulose, PVC 5 X ash Lot IR0l 2835 4= QlgLICt

- P
The Solution Preparation System (SPS)2H H|Z& A|AR2 D202y Dbstt oFg 8 wet 252 HE FH|o|A 0fL
Zo|Hol BHES EF iEi HASE| @[t iR F8%F HX| FESH YX|YLICEL PETR 22 MEE2 =2 2E0|A 1B
YLICE SPS= F=tot f9| EOHE X522 it HegLot Z2 720 Jtstt getet 259 org 8! 2t
(Ad 4X%E\ 71%). 0lz 220 S=0| Chiot A|AH o2 S Hof(x0.1 % Hel) FXl= &2 SelHe| g Jtsot
HiXISHH, Srer= 2o CHet = &8 X[AsfefL|C. otH, Z2|0 8ol #HH0l =22 ST

www.hwashin.net

| MiniPV X1= A|&17| =

g MY

Applications for Polymer Solution Viscosity
Related to Molecular Size

Applications for Shear Viscosity
for Flow Properties of Fluids

Additional Applications

Compatible Solvents

Minimum Sample Volume

Low Volume Option

Automation

Sample Handler Positions

Cycle Time: as low as 12 min

Sealed Vial/Open Vials

(Note: With low volume option,

only Open Vial is available.)

Dispersions

Temp Range: 15C-100C

Temp Accuracy: 0.01°C

Viscosity Range: 0.02-1,200 cSt

Viscosity Accuracy: 0.36%

Viscosity Precision: 0.2% Relative Standard
Deviation (RSD) using standard oils

21 CRF 11 Compatible

Reported Values

Method Compliance

Additional Method Compliance

miniPV/miniPV-X miniPV-H/miniPV-HX

biopolymers, cellulose, elastomers, halogenated polymers, polyacetates, polyarylates, polycarbonates, polyols,
polysiloxanes, polystyrene, prepolymer resins, thermoplastic elastomers, thermoset resins, vinyl polymers

alcohols, biomedical fluids, cannabis oils, dispersions, epoxy components, glycals, inks,
liquid products and intermediates, oligomers, photoresists, silicones

acidic fluids, acidic solutions, PEEK,

a polyamides, polyaramides, polyesters

organic/aguesous/halogenated

organic/aquesous/halogenated salt solutions/aggressive aqueous

salt solutions/caustics/aggressive aqueous(optional)

corrosive/acids
8mL 10 mL
1.6 mL n/a

automatic sample loading, measurement, and wash

T (miniPV) 1 (miniPV-H)
10 (miniPV-X) 10 (miniPV-HX)
vV yes Vv ves
V ves V' ves
Vv ves VA
V' oves vV ves
\V/ ves V' ves
Vv ves V' ves
V' yes vV ves
V' oyes vV yes
Vv ves vV yes

dynamic viscosity (with optional density meter), inherent viscosity, intrinsic viscosity,
kinematic viscosity, molecular weight, reduced viscosity, relative viscosity, specific viscosity

ASTM D445, ASTM D1243, ASTM D1795, ASTM D2857, ASTM D3591, ASTM D4243, ASTM D5226,
IS0 1628-1, 150 1628-2,1S0 1628-4,1S0 1628-6, 1S0O 3104, 1SO 5351,
DIN 51562-1, IEC 60450, Ph. Eur. 1472, Tappi T230,USP 911

Nylon: ASTM D789, ASTM D5336, ISO 307

n/a PET: ASTM D4603, IS0 1628-5

www.cannoninstrument.co.kr




TANAKA H|Z 274

COMPLEMENTARY | Tanaka Scientific Products TANAKA

Petroleum Testing Meycnd

Atot=2= HMJ| ASTM D86 ad-7
Olg}™ A|&i7]| Flash Point NS E EAMD|

SR (Distilation)= 222| Fd'd=0il tiet 2+ FEE HS17|
=0 SAXHIEX| = A TR0 OFY SR8t 7|& & oLz 22| 0|8& |1
UGLICE ASTM D86 AlHE2 JYUIM A ZE LS =2 1EUS
SEE[O] L= =HE L0 3iiEdh= 2&=(BP, T5, T10, FBP 5)& 573
ot0] 222 SREFS UEHE Aldg LI

Tanakal| Atz Z7H| ad-7 ME2 O|X|Q| A|=0f| Sf= 2Ho| ¥ £ H
2 X5 O 2 A0t3£ Heat Optimization 7|2 ot S5 ¢

= 2HHSHH FS 4~ USLICH

212t (Flash Point)O|2 2+l HH|LE Ao EHO|| 2| F HotHS
F2AIzE W Al=S| B2|0f =2tHez 20| 2= 2N 22 FFLUL.

—

tot

E 50X RS 3511 UL,

o
m
i

ISO 13767 Abel Closed Cup

ASTM D56 Tag Closed Cup

ASTM D93 Pensky Martens Closed Cup
ASTM D92 Cleveland Open Cup

ASTM D3278 Small Scale Closed Cup

A& : ASTM D86, ASTM D850, ASTM D1078
ISO 3405, IP 123, JIS K2254

ofl2lI™ 2 M At EAM 7| Softening Point asp-6

¢ = b -1
aap ,g?gg;

. OrgZIFE(Aniline Point)0|2t 22 R I| Q| Opd it MF0| 2HH5| A1 == A2t (Softening Point)O| 2t OFAZHE H|FHI Et2, F2tAE! S| 14|
U= 2N 22 Ho|x|H, HE0| &R T2t EtepA 0| 41t MEO0| 21Ho|| Qs 1, S X|7| A|&SH= 22 YOl E/L|CH
LIZERIE EtolsA 0| 2 OFHZIH O 2 HE ZAHO R LS8 H 4 Tanakal| Y12tH 247] asp-6&= ME 7F200 22 T2 L™ HeElE
USLIC. LIS o] 2 =& £X5t= ASTM D36, Ring and bail methodd| 2}
Tnaka2| Ot ™ 247| aap-62 LYot 222 OfHZIHE X152 2 AotH 2 SEYLICE
SAGHH, S XM X7 E ARSI FHE ¢z 3 S C|E @t 5Q1X| 2] LCDE Mo dE =l 573 AE 200707HX| X &6t

: 2 0E1 EEYTH MEL BAM0| I RLICY. LIMSZ HM&g & UGLICH

Algd® : ASTM D611, 1S02977, 15021493 Algd® : ASTM D36, ASTM E28, ASTM D6493, EN1427

124, ol=8 S49| CPPP TESTER mpc-6 XRF(X-Ray Fluorescence) &=417]
&3 (Cloud Point)0|2t #Z0] A=A MZ 22 SX|P| A|%SH= X 0| HXtof SSotH TR = 20| Us WA YEEH O] BIXt2|E
=E0/H, R5H(Pour Point)0|2t MES W22 I R5d2S |6 HRZH =0 U= X AZH R SO0 X2| ==, Of tf B2 at

QP H|=0| O x| 2| Xf0|2HS Of| L{X|S WEELIC O W E ofLixIS
S XMO[2HT HE0, YADICH DS HH XM ofLiXI2S So A
242 Jp5 bl 510, OLIX|S| U2 Soi WY BAIE JpSELIC

AN 228 T
Tanaka?| A5 AE58/75d 24
S| EAEUSLICE el 72

7
UL S A S TSI o 3tS YEe = 242 AlRfRiLICh XS A0l EXHSHE FH(Sulfun)2 O|ttele, ehitdnt 22 T7| 2
OE S A AHAE S22 JlE|H ot ZFo= 2EH Bl f3H =2 U HO0| EE2 Az W & 52| FAHet 220t 2R RLILY.

ZUE 25 HE 5 AFHL

A& 1 ASTM D4294-03, 1ISO 8754, D2622-05, 1SO 20884
A& - CP ASTM D7683 / PP ASTM D6749
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HSEEA| 27 =32 812 10(EHILY)
TEL.(02)3450-5600 FAX.(02)3450-5700
Homepage: www.hwashin.net

E-mail: sales@hwashin.net

Ao|E Al Z2OH 2 680-9
TEL.(031)765-2530 FAX.(031)765-2540

O |2 (DealertEh) (02)3450-5601
AUHE (UseritE) (02)3450-5602

7|l=X|¥E (02)3450-5603
St X|2E (02)3450-5604

TEL.(051)244-4882
TEL.(02)744-8600

TEL.(033)900-3556
TEL.(042)864-5281
TEL.(053)625-7538
TEL.(062)265-5144
TEL.(052)277-0130

FAX.(051)241-5841
FAX.(02)743-6284

FAX.(033)900-3559
FAX.(042)864-5285
FAX.(053)624-7538
FAX.(062)265-5142
FAX.(052)277-0139




