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Keep this rotor instruction manual and
the centrifuge manual in the file.

Angle Rotor for Refrigerated Centrifuge

R16A2

Before using these rotors, please carefully read this instruction manual and the centrifuge
instruction manual for its efficient operation and for your safety.
Keep this instruction manual for your reference and refer to it as required.
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/\ Safety Reminder

» Centrifuge rotors rotating at high speed have considerable potential for damage to personal
properties if used improperly.
For safe and proper use of this rotor, carefully read the centrifuge instruction manual and this rotor
instruction manual before use and observe the instructions.

|A WARNING : | and |A CAUTION :| notes are used to call your attention in this manual to
prevent personal injury or damage to the rotor and the centrifuge.
These notes are defined as follows.

AWARNING: indicates a potentially hazardous situation which, if not avoided, could result in
personal severe injury or possible death.
CAUTION: indicates a hazardous situation which, if not avoided, could result in personal
injury or severe damage to the instrument.

/\ WARNING

« Never use any material capable of producing flammable or explosive vapors.

« Your centrifuge and rotor are not designed to confine any sample particles dispersed due
to leakage. Therefore, when using toxic or radioactive samples or pathogenic or infectious
blood samples, make sure to prepare necessary safety measures at your own
responsibility.

« Never exceed the maximum speed of the rotor (mentioned on the rotor).

Always reduce rotor speed as instructed in this manual when rotor speed is limited due to
sample density or kinds of tubes.

« Check the attached chemical resistance chart, and do not use any sample inapplicable to
the rotor.

« If the centrifuge, rotor, or an accessory is contaminated by samples that are toxic or
radioactive, or blood samples that are pathogenic or infectious, be sure to decontaminate
the item according to good laboratory procedures and methods.

« If there is a possibility that the centrifuge, rotor, or an accessory is contaminated by
samples that might impair human health (for example, samples that are toxic or
radioactive, or blood samples that are pathogenic or infectious), it is your responsibility to
sterilize or decontaminate the centrifuge, rotor, or the accessory properly before
requesting repairs from an authorized sales or service representative.

« It is your responsibility to sterilize and/or decontaminate the centrifuge, rotor, or parts
properly before returning them to an authorized sales or service representative.

/\ cauTiON
« Do not run the rotor without the rotor cover in position.

Tighten the cover-locking knob securely.

» Balance the tubes and the samples including the caps within the allowable imbalance of
the rotor. Do not exceed the allowable imbalance.

Clean the inside of the drive hole (crown hole) of the rotor and the surface of the drive
shaft (crown) of the centrifuge once a month. If the drive hole or the drive shaft is stained
or any foreign matter is adhered, the rotor may be improperly installed and come off during
operation.

« Use the rotor tubes within their actual capacities.

« Do not use tubes that have exceeded their life expectancy. Failure to do so could result in
damage of tubes and the rotor and the centrifuge. The life expectancy of tubes depends
on factors such as the characteristics of samples, speed of the rotor used, and
temperature.

Always check for deterioration and damage (cracks, deformation, and so on) on tubes
before using them. Do not use the tubes if you find such a problem.

« Inspect and maintain the rotor after use. If abnormality is observed, do not use it.
\ Contact an authorized sales or service representative.
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1. Specifications

1.1 Construction

Cover-locking knob
(Stainless steel)

Packing (for the handle)
(O-Ring)
(Fluorine-contained rubber)

Rotor cover

Washer —_—

Stopring —
in the shape of C

Packing (for the rotor)
(O-Ring)
(Nitrile rubber)

Rotor body
(Aluminum alloy)

Over-speed adapter
(Aluminum alloy)

Figure1-1 Construction of the angle rotor

1.2 Specifications

Applicable centrifuge*’

(Some centrifuges are on sale in only Japan.
Visit our web site.)

Max. speed*?: 16,000 rpm

Max. RCF: 36,100 x g

Nominal rotor capacity :50 mL X 10 tubes = 500 mL
15 mL x 10 tubes = 150 mL

Rotor Size: $ 262 x190.5 mm
Weight: 9.8 kg

Material: Aluminum alloy
Rotor No.: 64

*1: For applicable centrifuges, refer to the “Applicable
centrifuges (Rotors for high-speed refrigerated
centrifuges (Part No. S998611)”.

*2:The maximum allowable speed varies with
centrifuge models and so on. For further details,
refer to the “Applicable centrifuges (Rotors for
high-speed refrigerated centrifuges (Part No.
S998611)".

1.3 Cross-sectional view of rotor

R min. (4.24cm) R min. (7.7cm)
Rotor cover < > < .
) Cover-locking knob
= Threaded
. shaft
/, Tube cavity
46° U 30T T
Drive hole
TR max. (12.62cm) . R max. (12.62cm)> (Crown hole)

Drive pin
Figure1-2 Cross-sectional view of R16A2 rotor

1.4 Characteristic of rotor
Table1-1 Characteristics

(himac 50TC tubes)
RCF (x9)
Rot?rr;)zp)eed Rmin. Rmax. K factor*
(7.7cm) (12.62cm)
5000 2150 3530 5006
8000 5510 9030 1955
10000 8610 14100 1251
11000 10400 17100 1034
12000 12400 20300 869
13000 14500 23800 741
14000 16900 27700 639
15000 19400 31700 556
16000 22000 36100 489
(himac 15TC tubes)
RCF (x9)
Rotz)rrprSnr;eed Rmin. Rmax. K factor*
(4.24cm) | (12.62cm)
5000 1190 3530 11051
8000 3030 9030 4317
10000 4740 14100 2763
11000 5740 17100 2283
12000 6830 20300 1919
13000 8010 23800 1635
14000 9290 27700 1410
15000 10700 31700 1228
16000 12100 36100 1079

*For details about K factor, refer to “(Appendix)
K Factors”

Calculation formula

RCF=1.118 x 105 x R x N2(xg)

R: Rotating radius (cm)
N: Speed(rpm)




1.5 Allowable speed of the rotor

/N\ WARNING :
Do not exceed the maximum speed of the rotor. The rotor speed should be limited depending on
sample characteristic, kinds of tubes and centrifuge model.
Do not exceed the allowable speed of the rotor.

The maximum speed marked on the surface of the rotor cover is permitted under the conditions as
follows.

-Average sample density : less than 1.2g/mL

-Standard tubes are used.

Depending on sample density, kinds of tubes and centrifuge model, the rotor speed may be limited as
follows. Do not exceed the allowable speed of the rotor.

(1) Allowable speed for sample density

WARNING :

When sample density exceeds 1.2g/mL, calculate the allowable speed according to the following
equation.

1.2(g/mL)
Allowable speed (rpm) = 16,000(rpm) X Average density of sample(g/mL)

(2) Allowable speed for combination of tube, cap, etc.
The rotor speed should be limited by combination of tube, cap, etc.
For details, refer to “2.1 Applicable tubes”.
Perform operation under the allowable speed, otherwise tubes may be broken during operation.
When using tubes on the market, perform operation under the allowable speed or the allowable
RCF specified by the manufacturer. Otherwise tubes may be broken during the operation.



2.

Tubes

2.1 Applicable tubes

A CAUTION:

The tube cavities of this rotor are specifically designed for conical culture tubes.
Do not use round-bottom or self-standing culture tubes.
Use tubes which match the tube cavities of this rotor. Failure to do so, tube might be damaged and it
might be hard to take out the tubes from the rotor.

- When using tubes on the market, perform operation under the allowable speed or the allowable RCF
specified by the manufacturer and do not use any tubes whose allowable speed or RCF is not specified,
otherwise the tubes may be broken during operation.

We will check the applicability of tubes upon request.

Contact our service representative.

- Clean and sterilize tubes on the market according to the instructions of the manufacturer.

» Tubes on the market, himac 50TC tubes, and himac 15TC tubes should be discarded after one use.

Table2-1 Applicable tubes

Adapter Tubes
Nominal
capacity of
the tube cavity Capacity Actual x/la;(k SS%?:C;
ctual . ’
of the rotor Name x Part No. Name Size (mm)
(mL) Qty capacity
. . himac 50 TC tube(*1) . 16,000rpm
S311187A (100 pcs./box) 42mL | $30(2)x 115 (36,100 x g)
50 _ . himac 50 TC tube(*1) . 16,000rpm
S307904A (300 pcs./box) 42mL | $30(2)x 115 (36,100 x g)
50mL PP culture tube 12,000rpm
- _ (Marketed) (conical bottom) 42mL $30x 115 (20,300 % Q)
. . himac 15 TC tube(*1) " 16,000rpm
S311184A (100 pes/boyy | oML $17 (2)x 120 (36,100 X g)
15
15mL PP culture tube 11,000rpm
- _ (Marketed) (conical bottom) 15mL $17x120 (17,100 % g)

PP: Polypropylene
(*1): Material of the tube: Polypropylene Material of the cap: Polyethylene
(*2): Excluding the cap

The maximum allowable speed varies with centrifuge models and so on. For further details, refer to the
“Applicable centrifuges (Rotors for high-speed refrigerated centrifuges (Part No. S998611)”.

The rotor speed is limited by the sample density and so on (see Sectionl.5).

Maximum speeds listed are guidelines only. Because of variances in user methodologies, no guarantee of
performance is expressed or implied.




3. How to use

3.1 Preparation of tubes

Check that the tubes are free from crack or deformation. Do not use remarkably deformed or cracked
tubes.

/\ WARNING :
- This rotor and the centrifuge are not explosion-proof. Never use explosive or flammable

samples.

» For safety, there are limits on the use of bio-samples which require bio-isolation, such as pathogenic
germs and DNA recombination, as well as RI substance in centrifuges. Perform strict safety controls
when separating samples containing these substances.

A CAUTION:

- Do not use any sample inapplicable to the tubes and the caps in use referring to the attached
“Chemical resistance chart”. Otherwise, the tubes and the caps may be degraded.

- Chemical resistance and the strength of tubes varies with speed, temperature, and so on.

Before using sample, fill tubes with water, buffer solution, etc. instead of sample and run them at the
intended speed, temperature, and so on to ensure that there is no abnormality.

- Do not exceed the specified sample capacity of the tubes, otherwise sample leakage or
deformation of tubes may occur.

- Balance the sample within the allowable imbalance including the weight of the tubes, caps, and
adapters. Excessive imbalance can cause damage to the centrifuge and the rotor.

- Use the samples that are same in compositions and same in density when placing them
symmetrically. Otherwise the precipitation levels may be different by centrifugation and such
operation may increase the level of imbalance, and it may result in damage to the centrifuge and
the rotor.

- Do not exceed the actual capacity specified in the manufacturer. Otherwise the sample leakage may
occur during operation.

Use the tubes that are same products. Otherwise, the tubes may be damaged due to their different
form or the imbalance operation may occur, and it may result in the damage to the centrifuge and the
rotor.

Use the tubes at a temperature between 4°C and 25°C. Otherwise, tubes may be broken or
deformed during operation.

- Before using tubes on the market, test them by filling with water instead of sample, and run them at the
intended speed to ensure that there is no abnormality.

Inject the samples into the tubes and cap the tubes properly. Do not exceed the specified sample capacity
of the tubes, otherwise sample leakage or deformation of tubes may occur.
Balance the tubes that are symmetrically arranged.

The allowable imbalance of this rotor (tube cavities for 50TC tubes) is within 2 g.
The allowable imbalance of this rotor (tube cavities for 15TC tubes) is within 1 g.

3.2 Setting of tubes into rotor

/\ cAuTION:

Do not load only one tube nor arrange the tubes asymmetrically with respect to the drive shaft,
otherwise the centrifuge or the rotor may be damaged due to excessive imbalance operation.

Check that the tube cavities of the rotor are free from foreign substances. Set the balanced tubes
symmetrically with respect to the drive shaft.

Pre-cool the rotor when the operating temperature of the rotor is lower than the room temperature or
pre-heat the rotor when the operating temperature of the rotor is higher than the room temperature
before setting the tubes in the rotor.

Examples of incorrect tube setting are shown below.

Center of rotation

@ : Tubes are loaded.
Q : Tubes are not loaded.




3.3Mounting the rotor cover

/N\ CAUTION:

Be sure to mount the rotor cover to the rotor body and tighten the cover locking knob securely
before operation, otherwise the rotor or the rotor cover may be removed during operation and
result in damage to the centrifuge and the rotor.

- Do not mount the rotor cover into the rotor while the rotor is placed in the rotor chamber. Doing so
might cause the rotor cover to be tightened insufficiently.
Do not remove the rotor cover from the rotor while the rotor is placed in the rotor chamber. Doing so
might cause the parts of the rotor cover to be damaged.

(1) Apply silicone grease (vacuum grease) (standard
accessory of the centrifuge) to the packing (for the
rotor) and then fit the packing (for the rotor) in the
groove of the rotor body. Replace the packing (for the
rotor) with new one if damaged or deteriorated.

If you neglect to apply silicone grease (vacuum
grease), it might be hard to mount or remove the rotor Packing (for the rotor)
cover. When it is hard to mount or remove the rotor

cover, apply silicone grease (vacuum grease) to the ,

packing (for the rotor).

Cover-locking knob

Rotor cover

Threaded portion

(2) Apply lubricant for screw (Part No. 84810601) to the Rotor body
threaded portion of the cover locking knob. Put the
rotor cover on the rotor body. Turn the cover locking

knob to screw in the rotor body securely.

3.4 Operation

Mount the rotor onto the drive shaft of the centrifuge gently and securely. Check that the rotor cover is

mounted and the cover-locking knob is securely tightened. Perform operation according to the
instructions of the centrifuge instruction manual.

3.5 Taking out samples

After the operation, gently take out the rotor from the centrifuge and remove the rotor cover by turning

the cover locking knob. Take out the tubes from the rotor and then take out the sample in a proper
manner.



4. Maintenance

4.1 Corrosion resistance of rotor

A WARNING:
Check the attached chemical resistance chart, and do not use any sample inapplicable to the
rotor.

This rotor is made of aluminum alloy. The rotors made of aluminum alloy have high corrosion
resistance and they are covered with an anodic oxidation coating. However, use of inapplicable
chemicals can corrode these rotors and decrease the strength. Use samples that will not affect the
rotor referring to the attached chemical resistance chart.

4.2 Maintenance of rotor

After the operation, properly maintain the rotor to prevent corrosion that can cause the rotor breakage.
¢ Normal maintenance

/\ cauTion:

Clean the inside of the drive hole (crown hole) of the rotor and the surface of the drive shaft (crown) of
the centrifuge once a month. If the drive hole or the drive shaft is stained or any foreign matter is
adhered, the rotor may be improperly installed and come off during operation.

Wash the rotor with tap water or a dilute solution of neutral detergent and rinse it out with distilled
water. Wipe the rotor with a soft cloth. Turn the rotor upside down with the rotor cover removed to
dry it well. Check that the rotor is completely dried and then put a light coat of silicone grease
(vacuum grease) (standard accessory of the centrifuge) on the rotor. Store the rotor in a dry place.

@®Maintenance after use of a corrosive sample

Wash the rotor with tap water immediately after the operation. Then perform the normal
maintenance.

@®Maintenance when foreign substances are adhered to the rotor

/\ CAUTION:

Use a neutral detergent having a pH between 5 and 9, otherwise the rotor can be discolored or
corroded.

Soak the rotor in warm water for one or two hours and wash the inside of the tube cavities and the
crown hole at the rotor bottom with a soft brush to remove foreign substances. Do not forget to
remove foreign substances adhered in the crown hole at the rotor bottom, otherwise the rotor and the
drive shaft may be damaged.



4.3 Sterilizing rotor

» Sterilize this rotor according to either gas sterilization method (ethylene oxide or formaldehyde),
chemical sterilization method (70% ethanol, 3% hydrogen peroxide, or 3% formalin), autoclaving
(121°C, 20 minutes), or ultraviolet rays sterilization.

AWARNING: Be sure to remove the rotor cover from the rotor before autoclaving, otherwise the
rotor or the rotor cover may be deformed.

AWARNING: Never sterilize the rotor by boiling, otherwise the rotor will be brittle.

A CAUTION : After autoclaving, wait until the temperature in the autoclaving chamber reduces to
the room temperature, then take out the rotor and the rotor cover.

ACAUTION : Take out the rotor and the rotor cover carefully from the autoclaving chamber as
they are wet and slippery.

ACAUTION : Check the packing (for the rotor) after sterilizing. The packing (for the rotor) may
be damaged during operation due to deterioration. Replace the new one if a
damage or deterioration is observed.

ACAUTION : Do not dip the rotor in the formalin (3%) solution more than 2 hours.

4.4 Inspecting rotor

Periodically check that the rotor is free from corrosion every 100 hours use. Especially be careful of
the tube cavities of the rotor and the crown hole at the rotor bottom because the rotor can be brittle if
these portions are corroded. If the rotor surface is discolored, dented or cracked, the rotor is
corroded. Do not use such a corroded rotor and contact an authorized sales or service
representative immediately for further inspection.



5. Packing list

Check the parts and accessories of the rotor when the rotor is delivered. Contact an authorized sales or service
representative if there are a missing item and inferior goods.

No. | Name Qty | Remark
@ | Rotor 1 —
® r Packing (for the handle) (O-Ring) 1* —
(©) L Packing (for the rotor) (O-Ring) 1* —
. 50TC Tube: 100 pcs.
@ | himac 50TC tube e Cap: 100 pes.,
. 15TC Tube: 100 pcs.
® | himac 15TC tube 1 15TC Cap: 100 pes.
® | Rotor instruction manual 1 Part No. S998653

*: the quantities of the parts that are mounted to the rotor

T e
=0

6. Spare parts

Figure Part No. Name Qty
: 84521017 Packing (for the handle) (O-Ring) 3
84521069 Packing (for the rotor) (O-Ring) 3
S311187A himac 50TC tube 100
S311184A himac 15TC tube 100
% 84810601 Lubricant for screw 1
483719 Silicone grease 1
(vacuum grease)
S998653 Rotor instruction manual 1




7. Decontamination

AWARNING:

@If the centrifuge, rotor or an accessory is contaminated by samples that are toxic or radioactive, or
blood samples that are pathogenic or infectious, be sure to decontaminate the item according to
good laboratory procedures and methods.

@If there is a possibility that the rotor or an accessory is contaminated by samples that might impair
human health (for example, samples that are toxic or radioactive, or blood samples that are
pathogenic or infectious), it is your responsibility to sterilize or decontaminate the rotor or the
accessory properly before requesting repairs from an authorized sales or service representative.
Note that we cannot repair the centrifuge, rotor or the accessory unless sterilization or
decontamination is completed.

@It is your responsibility to sterilize and/or decontaminate the rotor or parts properly before returning
them to an authorized sales or service representative. In such cases, copy the attached
decontamination sheet and fill out the copied sheet, then attach it to the item to be returned. We may
ask you about the treatment for the rotor or parts if the decontamination is checked and judged as
insufficient by us. It is your responsibility to bear the cost of sterilization or decontamination. Note that
we cannot repair or inspect the rotor or the accessory unless sterilization or decontamination is
completed.

8. Rotor retirement

After many years of use, there will be inevitably some corrosion or stress corrosion. At some points, the
combination of such damage and metal fatigue could make the rotor vulnerable to a failure.

Although a rotor may appear to be in a good condition, you should follow the rotor retirement
recommendation shown below.

Rotor Material Retire After Years
Aluminum alloy 15
Stainless steel

Refrigerated centrifuge rotors




(Appendix) K Factors

* Calculation of separation time

The K factor can conveniently be used which makes it possible to estimate the settling time directly
from Svedberg unit(S).

Namely, the time taken for particles of 1S to settle from Rmin. to Rmax. is K factor.
The K factor can be obtained from the formula show below.

_ In(Rmax.)—In(Rmin.) 107
o’ 3600

w : Angular velocity w = 2x/60 x N

N : Speed (rpm)

Rmin. : Distance from axis of rotation to top of solution (cm )
Rmax. : Distance from axis of rotation to bottom of tube (cm )

Using the K factor, the settling time t (in hours) is expressed as follows:

For example, the K factor at the maximum speed of 16,000rpm of Model R16A2 rotor is 489. The time
taken for particles of 100 S to be settled from Rmin. to Rmax. using this rotor is as follows:

t :% =4.9 hours

The time taken for settling of particles of 100 S by the same rotor at a speed of 12,000 rpm is:

2
_ | 16,000 _ _869 _
K = [12,000] X489 = 869 t = 100 - 8.7 hours
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(7.7cm) (12.62cm)
5000 2150 3530 5006
8000 5510 9030 1955
10000 8610 14100 1251
11000 10400 17100 1034
12000 12400 20300 869
13000 14500 23800 741
14000 16900 27700 639
15000 19400 31700 556
16000 22000 36100 489
(himac 15TC F 2 —JDiHE)
N =D LR E(x)
@iz;f)]; Rmin. Rmax. KI7053%
(4.24cm) | (12.62cm)
5000 1190 3530 11051
8000 3030 9030 4317
10000 4740 14100 2763
11000 5740 17100 2283
12000 6830 20300 1919
13000 8010 23800 1635
14000 9290 27700 1410
15000 10700 31700 1228
16000 12100 36100 1079

X KIT7OF(2DO0TIX 48k K 779 22D
Tl ICTEHLLEHBALET,

B3R E & =0 & E (RCF) D B &

RCF = 1.118 x 10° x R x N? (xg)

R:EIERF4E (cm)
N:[ElE5ERE (rpm)




1.5

O0—A2 D ARMEEREE

L
A—%F, WHhERBETELENO— 2 NHERGREZBA THEALGVLTIESLY,

T, O— 2 ORBEREEIFERT HHM. Fa—J. BLIVELHRICE S THRSNDIGEEAHY FT,
FREN-EEHEEEEZBI THEALGLTESL,

A—% (%, AMOFEHEEN 1. 2¢/mL UT T, BEFBOF21—TZ2RAVEBEIC, REEEEE (0—425H
N—DREITKRENTWHEEGEE) THEATAHIZENTEEY, LML, FRATIHB. Fa—T8&LUV
BOHEICE > T, FRISTY &S ICRBEREEANFIRSNFTIOCT, HRESN-EEREUTTIEACES

LY,

(1)

HAHOFEEIC &L 5 EEEEOFIR

s
EHZREMN. 2g/mLEB 2 2B L. TROHEXICLE > TROONIHFREEGEEZHZ THEA
LBEWTLESWL, RTHFRRERELUTTHENCESLY,

1.2 (g/mlL)
HEOTEHEE (g/ml)

oS EELERE (rpm) = 16,000 (rpm) X J

(2)

Fa—7 - FryTHREICKBEEREEDFHIR

Fa—T FryvITHBEDHEAEDLEICK > TIIREEENHIREINEZZENHY FT, FLLIK T2.1
BHF21—T—E] #8BOL., FRAGEELUTTHEVNKESL, FRRGEEFBATHERT S
EFa—THhHETLIEELHYET,

Fr. TRADF1—TE, A—HEEOHBREGEEREF-IIHFEIRRKEDIMEELUTTCHERALTLE
S, FBREXTBATHERT S EFa—TARETIEELHYET,



2. Fa—TIZD\T

2.1 @RFa1—T—E

Afji,%:
COA—ADFa1—TRIFAZAHILETYT, AEBBESLVBEIREEEL. FRATETELA,
Flz. O—3DF 1 —TRIZH L TTHEOERAELHEWF 2 —TFFRALBEWLTL XL,
Fa—ThEELIZY, Fa—NO0—42r 0B LEL LI 5E8”HYET.

HIREDFa1—TE, A—HEEEDHBEGEEEFT-IHBREOIMEELUTTHEALTLESN, #E5EE
BATHERATDIEF1—THHIIBTEBE0NHBY TS, £z, FRAGEEREFIIHREDIMEENEES
NTWEWFa1—TJEFFERALAEVWTLESIN, Fa—TIrNHEIT 2841/ HYET,
CHEABNITHHICTHEBZTVWETOT, BHOF—ERBELEFETEMLELEELY,

- TEREDF1—TDEEEREIL, EA—HHEEOFEICEYIToTLEZL,

- HEREDF 12— 7. himac 50TC Fa—7J, LW himac 15TC Fa—JDFMIL. BKE. RROME. @
RE., BE. BEREICEHLST 1ETT,

*®2-1 FEHAEF1—T

Fa—JR —— = B ERRE
(BT TP, _ . = i 5 +i (RRE LN INERE)
mL X Part No. ERE
(mL) Al o mR = (mm)
. . himac 50TC Fa1—7(*1) 0 x 16,000rpm
SSLLBIA | (100 ) a2mb | @30(2XUS | 35100x )
50 . . himac 50TC Fa1—7(*1) . 16,000rpm
S307904A | 300 fm155) a2ml | @30(2xUS | 5 00xg)
- 12,000rpm
— — B &) | 50mL PP & E @=L 42 mL 30x115
(HBR) | 5omL PP EEBE=HILE) ¢ (20,300 X g)
. . himac 15TC Fa1—7(*1) o) x 16,000rpm
S3MIBIA | 100 /) 15mL 1 @17(29x120 | o100 xg)
15
- 11,000rpm
_ — R REEEa= x
(FTERAR) | 15mL PP BEE@=HILE) 15mL $17%x120 (17.100 X g)

PP: RYZFOELY
(t1): Fa—T#MEG:R)TOELY FoyI#HE RIIFLY
(2): ¥y TONRITEHFE A,

HAREREREEL. EOBICL - TERYFET, HFREREEE(COVNTIE, A—F(CREED NERED
HM—EX EERAIELOEEAD—4) (Part No.S998611) | S BEVET,

A—2OERERERET, AHOEEETHRINES . 50— 2DHFEFEEERE | 2SREAVLET,

FERAFHICEY. Fa— N LREBOREEGREICHA L MEELNHY FT, COREEEREEDOHIEL. B
ZTHYRIET HLDTEHY FEA,



3. O—AMFEMRE

31 Fa—TD%EE
Fa—TIZEh, EENEOVHERLET, ELLEBLEEOD, ENOELCELEDOIIMERALENTESLY,

o= =

BEREME. SIKMEOHLSREFE. FRALALTCESL,
AKO— 2B LVRDEIFREEICHE>TEY FE A
CEDEICEVWT, REREE. DNAMAB I L EAEYMNRNDELRERSEE. BLURIMELED
FREREDS AN LFERAFIRAHY T, CNoDOMEZSUHEBEZAET H5EICE. +HER
2EBERIHE T,
FE
Zx'mﬁwrmﬁﬁﬁ—%JE%ﬁbf?l—js?1—7%**V7§@H§Eﬁbfﬁﬁ*ﬂ&ﬁo
TWARBIIFERLENWTL S, MHELIEESIEREILET,
CFa—TOEEPHERMEE., EECREGEERELEOXETELY I, BRI CTIHET 12, E
BORODEHETFIHEABRZTL. MEINEN EFZHAL T,
cFa—TJIERESN-EBFTEUTORETHERALTLIEZSILY,
EREFHATHHAZANS L. BRNOERZREITHEELEYET,
s Fa—TEHBEX v T TFETEEEDTHBRA VNS VRURICNT VR EESDTLEELY,
HBREFHBATA VNS VRBEEFET I E, EDEELIUVOO—2MEBETI5E61”HY EFT,
CRHERLCBENDBRTNATIVRZESDTLESWL, REBOZEENELDE. 41 VNS URENE

mLFEY,
- TRAEDF1—TE, EA—HEENRBFEZBATHEMEZIALLBVTEEN, EEPITHM
NRENDEENHYET,

- Fa—TJRE-HREFEFALTIEEWN, BGS5F21—JZRBELTHEAT S E. 1 VNSV REERLE
Y., B IUVO—2 ZHRIETHEE1/HYET,

- Fa—TJIF4~25COHBEATIEACE S, COHEENTELT DL, EINF-YERT HIEE
BHYFET,

MO TIHEARICAITREDF1—TE, KGEEAN, EFRTIEGEERETFHAREZITL. B
ENGNWCEEHRL TG IERACESLY,

Fa—JIZRHEAN, RO UaxyryTHZLoNMNYEGHITET., TOE. RHEZEREZ2HATANE
FTEINDELFET, EREUTTIHEHALCESL,
O—2ORMEBIZEY FTEFa2—TDNSUREM-TLEEL,
A—2 ORIEEIZEY FTE2Fa12—TDHBTAIVNTVRE(BEE)EFUTELTLEEELY,
50TC Fa—TJHANEFERADIBE : 2 g A
ISTC Fa—JHANZFERADBE : 1 gUA
3.2 Fa—Joo—Aa~NDtwv bk
N
1ARDAHDEY b, HBHWNE, EEE#HIZ L TERMICFa—TFEY FLEBEVWTLEEL,
BREA VNS UREBERERY, BEDEELIUVO—22EBET 532N HY T,

A—A2DF1—TROPICEYNPA>TWEW EFHRALET, 2K 18ELE K512, EEREHICHR LT
HAMDEEIZEY FLTLESLY,

A—42DEREENZERLVENMES. FLEEVNMEEE. Fa—T%#0—42I12ty T HRIICHLALSHA
— A HFFAFEIFFERLTLLCIESL,

TRIZE>F-Fa—T0ty FlZRLET,

(50 5  H 0y




3.3 A—3 AN\—DfEfF T

Afi%n\ :

- A=A AN—=ZBTES T, hIN—=N\D FILFELMYEMITTERLTLEEL,
A—A2WN—FRFIFTTOEI=BERL. AN—N2 FILOFEMFTAREL TS EEEH(C
A—2FEO—2hN\—D"EKE L., BLEEIVO—2ZBELET,
A—2AN—0FBRIEBHTO—FERDENMNSMYH L THBIToTLIZEL,
NESFUVFERFAL, B—F2AN—DOFFFAR+RITHESF-Y., B—F2 hAN—DEEIEET S
HZERHYET,

(1) RyFy (O—=2A) [2v)a—2F)—R (INFa—LYT HIN—N B
)—R) EDERAEMARE) 282FHLT. O—424 KT DE a—4 h/8—
BAANFET, NvFx> (A—42 ) IZEE. SIERRLH
BIGEIE. HILLWLDEXRBLTLESL, NAvyFY (O
— AR A=V T =R (INF21—LTV)—R) &%
fLEWE, A—2hN—DFEFRENEDCLEIELHY F L)
T, A= AN—DFRLEDL G- =EEIF,. Ja—>
G)—R (INFa—LT)—R) BHLTLESL,

(2) A=\ FILDRTEA~EBRT )R (FHBEE]) (Part No.
84810601) #ZHmLFd, O—FHN—%0—FKT14D
EAFEEET, A=V FLERLT, O—42KRTaI2h
Ciddr, +RI2HEDFFITTLLIEEELY,

A—%HKRT 4

3.4 E#x
A—%2%. OICHERCEOEORE#MICEY FLES. A—2Z Y FLER. O—2hN—52EFIToh
TWBIE BEUBN—NY FLATRITEESF TN TS L ZHRELFET, BOBOEIRGRBAZICH -
TE&ZLET,

3.5 HMOEYEL
EEIEAED o6, A—2 ZHMNIEOEASIRYE L, A=Y FLZERILTA—2IN—ZNLET,
A—4MhoFa—TJZRYHLT, AMEERILET,



4. AO—3DFANh

41 o—42DMEM

2L

MO TMEH—EBR] ITEWVT. O—2OHEBIZH LTHEAFRFAIZE>TLWAEMIIFERLEWNT

{f2ELy,
AO—EARTADHMERFTILZIAETT, 7IIALHO—2 (X, MEBHIZEN-FEMEEALREDEGIEE
ILHETRELTVWET, LML, MEKELTERARAICHE>TVWIHEBEZERALET LEBOMHOBAE
FBE. O—FAOBREZETIEET, M0 MHERE—ER] 2SRBLT. O—2DOMERMELRELZ L
HEERFENCLEIL,

4.2 O—42DER
O—A2BHEOERELBIEBZHEH, FRHRIIFANZE CHA-TLEELY,

Q@ EEDFAN

I\ =%

A—2 QEREHFEANR (V500N LELEOEEH (V57 Y) OREZ 1B/ ADESTHERL
TLEZE W, BEEREARCEHEGHISHENOHEYAHY T & O—2 DEEHMADIT THFRTE
Y, BERICO—2OEREEZSIEECIBNLHY ET,

A—2OFEARE, KEKELFREEROFREZRTECHEND, ZBKTIITEES, FoMWLVATKE
ERELY, WN—ZEoFFO—FEHSFICLTEELET, O—INTRICEWV = EZEMADT
Ao, A=V T )—R (RFa—LT)—R) GRULERKSTRE) 28 EHAL, ZRLEFEKPTR

BELTLESL,

OEEMEDHMERWSS
FERARELITKEKTELSTITEETS.,. TOER, BEOFANEECA-TLEEL,

OO —ZIZHENNHLHEE

FE
EFEBFEWNCLEDBESE. pHE~9NHHEFIE SHERALESL,
TNUNDERBIZFERLET L. TR, BEODRERRELGZY FT,

A—42%1~2BfEKICELZE. Fa—JRO., O— 2 EQREEHEBAN(VZO0NEEN TS
DTRCHEL, FEMERYBRONTLSESN, EICO—2EDEEEBEAN (VST 2UN) ITHEMLSH Y
FTE, O—FOEGHMERBET A ENHYFTIDTIEELLSLY,




4.3 O—4DREE
_0)|:| LOR/AIZ. A— +H L—TEE (121°C, 2000). ARARBE (TFLUFFL K, RILLATFTILTE

~

ERBE (7T0%IT 42/ —)L. 3%BEEKE. 3%KILTY V), ENEREONWTIAIADAETITLT
<7‘:”c<L\°

B g

rmh r|I||1 o

l> l>l>l>

Az

Asxs
=R -

CABRRAITBEETZB O, TRV TEEL,
CREBAERETCTN2TALA—4ELIUVA—2AN—ZRMYHLTLEEEL,
CDREENSDORYE LIFEEIZITo>TLEEL,

BOREREAAYXY (A—42R) ZRBELTESWL, NAyFy (A—42A) BHELFET LRE
RICBEELEY., F—RENDNELEBRORENTERVEENHY FT, AvF (A—52H)

F—rIL—JRERK. O—2HhN—Z22F0—2hbHLTIT>TLESL,
A—8AN—ZRYFFFFEFA— I L—TREZTHE. O—200—F3WN—DERT D

BENHYET,

KEAFWTEY PTG o2TWSH, BELTHAZTHEELNHYFT,

[CHEE. SEEARONDBEEHLOELDERIBL TS,
3% THOREREZ2ERUAE LTS,

4.4 O—32 DR
A—AXEHM (1 0 ORKMEREFR-F1E/A) CEREF VI LTLESL, HITA—42DFa1—T
NEFVA—FEDY SV URFE. BELEGEDEEETAREVDTHRICFI VI LTSEEN B
BREIREDER., K[FH. VIV IFICLYRDFTEHIENTEET ., BREADFTEHICEZTOROO—4
DEAZOLH . BEVRONEVEREESD L ESEHOY—ERBYITERLFI v I EZRIT TSI,



5. &M

- ftR&E—E

A— %TJEE#L O—2DEHR. FTEEOFvIEEIHE>TLIESLY, RGEFFFRBENSENE
L=6. BEWLKRSDIZHON-BR5EIE. =%, HtnHy— tzﬁéit_éﬁ<tém
%%‘ e B | #E
@ |B—4% 1 —
Q@ |[ NyFY (WU FILA) (0 2h) 1% —
® L fvxy (m—5A) (04 1% | =
. } 50TC ¥2—7 : 100 {&
@ | himac 50TC F2—3 ' |sotc*vy 7100
, - 15TC Fa—7 : 100 @
® | himac 15TC 2 —3 ' |1sTCH% v 7 - 1008
® | BkEREAE 1 Part N0.S998653
X:O—A2([CHARAENTULNSES
6. MEANR—%
NEX Part No. m A
84521017 NyEx> (N FILA) (0 2h) 3
84521069 Nyxy (B—4H[F) (0Y29) 3
S311187A |himac50TCFa—7 100
S311184A |himacl15TC Fa—7 100

84810601

HBRITUR (R TRBHD

483719

SYya—vH5y—=x
(INFa2—LT1)—R)

§998653

A—42 BikEREAE




1. BREREICONT

A==
O%E. 0—4. HLUHBRNAEENE. KIENE. FRENES DV EBREATETEE0M
BEOHBTERENLBACELTEREORD SHY L ERBEOFIBIH > TRBL T £
S,
OHELRHVNEENERAEES L GuiOF—ERAYIEBERKES NGBS, £E, 0—45.
EEABRENEENE . MAENE. FRLNESSVEBRELSTETERVDEEORHIS
&Y. AOREIHELLTSFRENREELZTOBINEHS L FE, BT FHI, BER
REOREICHVTEYLES BRREET> T LS,
COHE - FRRENETTHET, LHEEROBEMATEE A,

OEE. -4, BIUBREZRZEINDIEEIE. RITERIC. EEFREOEEICEVWTETLHE
F - FBEBREETOTLESL, M. B—2ICHELTWSFEERBREEFXIE—LIGEADL, B -
REABFICHRFLTLIEEELY,

LHEHRTEROE,. D—F, FEEEMEREZZTNY.,. SHORBE L TCEEME. RITHEWE.
FEREMEH D VIR EEABECEAVMBAEDHABICEIFENABRESN TR EHIER L2
55, EEOWEBICODNWTHETRZWNEEL EOICEEHRICTERSE T =EEET,

HEE,. O0—43, BLUBRZDEE - FEREZONECHANDERIL. BEHRIZCABWNLEEE
T, COEE. FEBRENTTTHET., BHIIBECHAEENTETEEA,

O THEEL. CERIF. ERBOBLEEEHRER L2 —ITEEAVEHECEE,

8. A—3DVEIAT+A2 b

A—2ZREFALKITSE. BELEOBRENRLICETL. O—2 OB EICEEAR OGS THA—
SOBEMET LTVSAIREREAHY FT . COLSIBO—FZREVEITEZ LICKYBIRERFZECIEN
BHYFETDT, UFISRTUEAT AL M ERZEBEA—FFEEESNDESEMOLVLET,

O—5aE ME JRAT A MNEH
BTN _ FILIAE
SR AFERMERA D —4 2T LA 15%

9. O—A2DEEIZDONT

- BEWE, BEVICESEBERFBLOERICEVWTHEEICNEYT S ENTEEYVOLER K ERICET
BER (BIFE) TEOLNTHEYES, A—48 Wy b, Fa—J, Kb, FETELELRAKETY)
TRETLHESE. EXEEVNBEOHAIEH - EEYLEBERBCEZNEZRELTILSL, 6. A
—8 WNry b, Fa—TJ, Kb, THTELBELRKTY) AEEVE. BHMEYE. FEEVEH DL
FRREABETELGVMRFOHAMGET. A\OBRISHEEZET DL IWHERNELTIVY., F23%F
DENDH D EEE. BEYVEBERFIERYEZERASNEECBHEVET,

- A2 DREETEERY DHRIF. ERBOEDEESERBER L F—ICEBVEHECESL,
J— 9 J—



1. K779 42220V T

- D EEREREIDRO A

MFDEGHERBEZHET A2-OICREL D79 32—¢EL T, ZHEED 779 2 —T&H S Svedberg unit (S)
EO—BBEEDITI7HR3—THBKI7080”HBYET,

1S DHFH Rmin. H 5 Rmax. FTIEESINDIEMMN, K770 2 EHY FT,
KI7270%2FRRKICKYKRKDOINET,

IN(Rmax.)—In(Rmin.) = 1013

@° 3600

K =

w . AEE w=21/60 x N

N . EIERERE (rpm)

Rmin. : O—4@OERERDLMSBRLEETHOIER (cm )
Rmax. : O—42@EEGHOMSF1—TEEmETOERH (cm )

K779 3%RAW5Z &K Y LFERRM thr) X,
— K
t= 3

ERDHENFET,
Bz (X, R16A2 O — 4% DHREEEEZEE 16,000 0m TOK 7792 (%, 489 THY., —hO—42 ZFAHLr100S D
#IF% Rmin. M5 Rmax. FTHEIEBIZIX

489 _
t =100 =4.9 FffHE

MY, F-E—0O—4 T 12,000rpm T 100S DR FEHEET BIZ1

2
_|.16,000 _ _869 _
K= [12,000] X489 = 869 t= 100 - 8.7 F¥fHE

MIMBZEIZRYET,



MEMO




IYRVRIL T INAT Y THo/80—X X1t

T312-8502 ZWB V=L HTHEI060%H

BEDESERESRE A — |7 —454v¥)L| (0120) 02 - 4125 (£FEH)

(-8 -8 - BtE50KEEZ/< 9:00~12: 00 13:00~17 : 00)
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