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Keep this rotor instruction manual and
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Before using these rotors, please carefully read this instruction manual, “ROTORS,
TUBES, BOTTLES AND CAPS”, 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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A\ 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.

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

/N WARNING I

« Never use any material capable of producing flammable or explosive vapors. Your centrifuge
and rotor have no explosion-proof construction.

« 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 chemical resistance chart attached the rotor, and do not use any sample
inapplicable to the rotor. Using such a sample could corrode the rotor.

« Do not remove the RLM adapter or optical adapter/disk from rotor, or replace it with the
adapter/disk for another rotor. The adapter/disk is critical component that detects the over-speed
of rotor. If an adapter/disk that is not compatible with the rotor is attached, the rotor could break,
resulting in damage to the centrifuge.

« Do not allow the rotor temperature to rise 100°C.: This would cause the material brittle.

« Never sterilize the rotor by autoclaving or boiling. Otherwise the strength of rotor may be
significantly decreased.

« If the centrifuge, rotor, or an accessory is contaminated by samples that toxic or radioactive, or
blood samples that 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.

/A CAUTION

« Check the chemical resistance chart attached to the rotor, and do not use any sample
inapplicable to the tubes/bottles, or the cap for the tubes/bottles. Using such a sample could
deteriorate them.

« The allowable speed may be lower depending on the density of sample, or the combination of
tubes or bottles and caps. Refer to this instruction manual.

« Always balance the tubes/bottles and samples within the allowable imbalance of rotor,
including the caps. Do not exceed the allowable imbalance. Otherwise the rotor and the
centrifuge may be damaged.

« Do not load only one tube or load tubes asymmetrically : Asymmetrically loading may
cause imbalance operation and damage the centrifuge and rotor.

« 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 and bottles within their actual capacities.

« Do not use tubes/bottles that have exceeded their life expectancy. Failure to do so could
result in damage of tubes/bottles and the rotor and the centrifuge. The life expectancy of
tubes/bottles 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/bottles before using them. Do not use the tubes/bottles 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. j




1. Specifications

1.1 Construction

Handle
(Al alloy)

Handle packing(O-Ring
(NBR) ™~_

(@

( (foner)

Rotor packing(O:Ring)
D
Rotor body.
(Ti alloy)

(For RLM rotor) | (For Rotor

/N CAUTION:
Be sure to attach the
rotor cover to the rotor
body and tighten the
handle securely.
Tightening the handle
insufficiently or
removing the handle
from the rotor can
cause the rotor cover to
come off.
It may result in the
damage to the centrifuge
and the rotor.

with optical adapter/disk)

RLM adapter Optical adapter

(Al alloy) (Al alloy)

L]
Optical disk
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Fig.1-1. Construction of P32AT rotor

1.2 Specifications

e Max. speed: 32,000 rpm
e Max. RCF: 111,000 x g
¢ Allowable density
at maximum speed of the rotor:  1.2g/mL
e K Factor
at maximum speed of the rotor: 186
e Nominal rotor capacity: 12 mL X 32 tubes = 384mL
e Material of rotor: Ti alloy
e Material of cover: Al alloy
e Tube size: $1.6%xX7.6cm
e Weight: 8.8 kg
e Max. diameter: 19.9cm
e Max. height: 19.1cm
A\ cauTion:

ultracentrifuge.

e Do not use a RLM rotor with the centrifuge other
than a series of a CP-NX/WX/MX/ a

e Do not use rotor with optical adapter/disk with
model 55P and 40P (old type centrifuge).

NOTE:

centrifuge.

When using a RLM rotor with a series of a
CP-WX/MX/ a Ultracentrifuge, replacement of the
ROM may be required (extra-cost option) depending
on the serial number of your centrifuge.

The serial number of your centrifuge is the SN or
the MFG No. on the product label attached to the

1.3 Cross-sectional view of rotor

Rmin. (4.55cm)
Ravg. (7.11cm)
Rmax. (9.67cm)

\ Drive hole

(crown hole)

Fig.1-2. Cross-sectional view of P32AT rotor

/N 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.

1.4 Characteristic of rotor
Table 1-1. Characteristic of P32AT

Rotor Speed RCF(xg)
(rpm) Rmax. Ravg. Rmin. K factor
5,000 2,700 1,990 1,270 7,639
10,000 10,800 7,950( 5,090] 1,910
15,000 24,300/ 17,900 11,400 849
20,000 43,200] 31,800| 20,300 477
25,000 67,600] 49,700| 31,800 306
30,000 97,300 71,500{ 45,800 212
32,000 [ 111,000 81.400] 52,100 186

X For detail about K factor, refer to “ROTORS,
TUBES, BOTTLES AND CAPS
(Part No. S999204)” attached to the centrifuge.

7~ Calculation formula — Y\

RCF=1.118 x 10% x R x N2 (xg)

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




2. Applicable tubes/bottles

2.1 Applicable tubes/bottles
Table 2-1. Applicable tubes/bottles

Tubes/Bottles Cap Max
Nominal N Actual speed Max RCF
capacity | Part No. Name ize capacity | Part No. Name (xg)
(mL) (6XLem)| L tube) (o)
320606A 19PA tube 16X76 10.2 S410542A | S-12AL cap ass'y 32,000/ 111,000
10.5 441399A | C-ALcapass'y 32,000| 111,000
12 225470A  |12PE tube 16X75 10.0 S410542A | S-12AL cap ass'y 32,000/ 111,000
10.5 441399A | C-AL capass'y 32,000| 111,000
325751A 12PC tube 1.6 X7.6 10.5 441399A C-AL cap ass'y 32,000 111,000
$303922A |10PC bottle(B) 1.6 X8.2 8.4 32,000( 111,000
338455A |10PC thick-walled tube 1.6 X7.7 6.3 32,000( 111,000
10 |[325952A  [10PC bottle 1.6 X8.2 8.0 32,000{ 111,000
334105A  |10PA bottle 1.6 X8.2 8.0 32,000( 111,000
338456A  |10PA thick-walled tube 1.6 X7.6 6.3 32,000/ 111,000

1: When using 12PA tubes, we recommend the purchase of under-mentioned tube kit, what is the set of
tubes and necessary tools.
Refer to Chapter 5 for the tube kit.

2: We will check the applicability of them upon request about tubes other than the above list. Contact an
authorized sales or service representative.

/N CAUTION :
Chemical resistance and the strength of tubes/bottles varies with speed, temperature, and so on.
Before using sample, fill tubes/bottles 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.

Refer to “ROTORS, TUBES, BOTTLES AND CAPS (Part No.S999204)” for the cleaning and sterilization of
the tubes/bottles.



3. How to use

How to use tubes/bottles varies in the kinds of tubes/bottles. The brief procedure of tubes/bottles handling
is described as follows.

(Thin-walled tube) ( Thick-walled tube)

Check the rotor.

Check whether the combination of
the tubes/bottles and caps are
properly or not.

I
Remove the setscrew
from the cap.

Check whether the bottles
are applicable or not.

I
| Inject the samples into the tubes. |

I
Set the cap to the tube

and tighten the cap.

I
| Balance the tubes within 0.3g. * |
I

Tighten the setscrew. Tighten the inner cap
and screw cap.

| Load the tubes in the rotor.

| Mount the rotor cover and tighten the handle. |
I I I

| Mount the rotor onto the drive shaft of the centrifuge and perform operation. |
[ [ [

| Remove the rotor cover and take out the tubes from the rotor. |

Loosen the setscrew. |
' |

Loosen the nut of the Remove the cap from the tube.

tube and remove the

cap from the tube.

| Take out the separated sample.

(*) When using CP-NX series, CP-WX series, CP-MX series, or CP- « series, approximately even
quantities of sample in the tubes are sufficient for balancing, and extremely different sample
quantities must be avoided.( The levels of samples in the tubes should be approximately equal. Their

difference should be within 5mm.)
For some kinds of tubes, if a small quantity of a sample is injected to them, the rotor can not be used

at the allowable maximum speed. Tube deformation might occur due to a small quantity of a sample
during operation.

=For handling=

@ Allowable speed of rotors
1.To centrifuge a sample of an average density more than 1.2g/mL.

Determine the allowable speed from the following equation.

1.2 (g/ mL)
Allowable speed(rpm)= 32,000(rpm) X 4viean density of sample(g/mL)

@ Tube/Bottle
Before operation, check whether the combination of tubes/bottles, caps, etc. is properly or not.

When using thin-walled tubes, fill them with a sample. When using bottles and thick-walled tubes, use

them with optional volume less than the actual capacity.
Tighten the cap securely. Refer to “2. Applicable tubes/bottles” in this manual and “ROTORS, TUBES,

BOTTLES AND CAPS(Part No. S999204) ”.




=For handling=

@Handling the rotor

/N WARNING :

@®Never exceed the maximum speed of the rotor(mentioned on the rotor). Otherwise, rotor may be
damaged and result in damage to the centrifuge.

@ Check the chemical resistance chart attached the rotor, and do not use any sample inapplicable to
the rotor. Using such a sample could corrode the rotor.

/N\ CAUTION :

@®Do not load only one tube or load tubes asymmetrically : Asymmetrically loading may cause
imbalance operation and damage the centrifuge and rotor. This rotor has outside tube cavities
and inside tube cavities. When you load the tube in the outside tube cavity, load the balanced
other tube in the outside tube cavity symmetrically. When you load the tube in the inside tube
cavity, load the balanced other tube in the inside tube cavity symmetrically.

Tube cavity (outside)

Tube cavity (inside)

@ Balance between symmetrically arranged tubes filled with the same-density sample.

@Balance the tubes and the samples within the allowable imbalance of the rotor.

Do not exceed the allowable imbalance. Otherwise, the centrifuge or the rotor may be damaged
due to excessive imbalance operation.

@ If foreign matter adheres to the rotor, wipe it off promptly. Otherwise, the rotor may be corroded.

@Be sure to attach the rotor cover to the rotor body and tighten the handle securely.

Tightening the handle insufficiently or removing the handle from the rotor can cause the rotor
cover to come off and it might result in the damage to the centrifuge and the rotor.

@Check the packing (O-ring) every time. Replace it with new one if deterioration (crack,
deformation, etc.) is observed. Otherwise, samples might be damaged due to poor rotor seal or
the centrifuge or the rotor might be damaged during operation.

@ Inspect and maintain the rotor after use. If abnormality is observed, do not use it.

Contact an authorized sales or service representative.

@ Sample limitation

/N 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.

@ The rotor life management of the rotor with optical adapter/disk

/N CAUTION :
Each time the rotor with optical adapter/disk is used, be sure to enter the results in the "rotor log
book . Failure to do so will disable management of the life of rotor. No entry is need for RLM rotor.

@ RLM adapter and Optical adapter/disk

/N WARNING :

@®Do not remove the RLM adapter or optical adapter/disk from rotor, or replace it with the
adapter/disk for another rotor. The adapter/disk is a critical component that detects the over-speed
of rotor : If an adapter/disk that is compatible with the rotor is attached, the rotor could break,
resulting in damage to the ultracentrifuge.

/N CAUTION :

@ Do not bring the RLM adapter near a magnet, or scratch it: Doing so will erase the memory
stored in adapter, and make the rotor unusable. To prevent the adapter from being scratched,
store the rotor with RLM adapter, using the stand provided with the rotor (rotor stand for
protecting adapter). If the adapter is scratched, immediately stop using rotor and contact an
authorized sales or service representative.

@Take great care not to scratch the optical adapter/disk: Any scratch on adapter/disk will
make the rotor unusable. To prevent the adapter/disk from being scratched, store the rotor with
optical adapter/disk, using the stand provided with the rotor (rotor stand for protecting
adapter/disk). If the adapter/disk is scratched, immediately stop using rotor and contact an
authorized sales or service representative.

@ If foreign matter adheres to the RLM adapter and Optical adapter/disk, wipe it off promptly.
Otherwise, the rotor can not be used.

_4_




4. Maintenance

@ Maintenance of rotor

(!5 WARNING : = ;
, 0 Coat with
Do not allow the rotor temperature to rise over 100°C. Coat with lubricant for screw

Otherwise, the rotor can be brittle. silicone grease

& CAUTION : (vacuum grease)
Use a neutral detergent having a pH between 5 and 9. S
Otherwise, the rotor can be corroded.

Coat with
silicone grease
(vacuum grease)

Wash the rotor with tap water or a dilute solution of neutral detergent and rinse it out with distilled water.
Turn the rotor upside down with the rotor removed to dry it well. Check the rotor is completely dried and then
put the light coat of silicone grease (vacuum grease) on the surface of the rotor, the light coat of lubricant for
screw on the thread portion, the light coat of silicone grease (vacuum grease) on the rotor packing, Store
them in a dry place. If foreign matter adheres to the rotor, soak the rotor in warm water in one or two hour
and remove foreign matter with a soft brush etc. Use a neutral detergent having a pH between 5 and 9. If
you cannot remove it, contact an authorized sales or service representative.

@ Sterilizing rotor

/A WARNING :

Never sterilize the rotor by autoclaving or boiling. Otherwise the strength of rotor may be
significantly decreased.

Sterilize the rotor according to either gas sterilization method (ethylene oxide or formaldehyde),
chemical sterilization method (70% ethanol, 3% hydrogen peroxide, 3% formalin), or ultraviolet rays
sterilization.

* Do not dip the rotor and the tube adapters in the formalin (3%) solution more than 2 hours.

@ Inspecting rotor
Check the rotor after every run as follows.

e The thread portionisworn. = = = =« = = =« Contact an authorized sales or service representative.
e The tube cavity is corroded. = = = = = = - Contact an authorized sales or service representative.

e The rotor packing is deteriorated. = - - - Replace it with the new one.

e The adapteris stained. = = = = « = = =« Wipe it out with a soft cloth.

Check the rotor once a month as follows.
e The inside of drive hole (crown hole) is stained. = - - - Wipe it out with a soft cloth dampened with
water.
/N\ 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.

@Life of rotor

While using rotor repeatedly, it's strength decreases gradually due to fatigue and creep of material, by which
the rotor life is determined.

This rotor must not be used when they reached 5,000 operation times or 10,000 accumulated hours. If you
use the RLM rotor at a speed lower than its maximum permissible speed, the life of the RLM rotor will be
prolonged automatically by calculating from the strength of the rotor material.



@ Replacing the optical disk

(1) Preparation @
e Prepare a new optical disk and knife.

Make sure that the number of stripes of the <optical disk>

new optical disk is right as follows.
e Wash and then dry the rotor well.
Optical
disk

7

<viewed from bottom>

Rotor

Rotor’s maximum speed and optical disk’s number of stripes

Rotor’s maximum Oﬁﬂﬁqatl)gr'soﬁs Rotor’s maximum Opﬁﬁﬁ:ggk S | Rotor’s maximum Opﬂﬁﬁ!gésrk S

speed (rpm) black bands speed (rpm) of black bands speed (rpm) of black bands
100,000 9 50,000 18 30,000 29
90,000 10 48,000 19 28,000 32
80,000~83,000 11 45,000 20 27,000 33
70,000 13 42,000 21 25,000 35
65,000 14 40,000 22 23,000 39
60,000 15 38,000 24 21,000 40
55,000~56,000 16 35,000 25 19,000 45
54,000 17 32,000 28 17,000 50

(2) Hold the rotor upside down.

(3) Pry the edge of the optical disk with the knife and remove the disk. Be very careful not to damage the
rotor.

(4) Clean the disk hole on the rotor by using alcohol.
(5) Remove the backing paper from the new optical disk.

Place the optical disk so that it snugly fits into the groove of the disk hole on the rotor. Make sure the disk
does not move.



5. Packing list

Check the parts and accessories of rotor when receiving the rotor.

Contact an authorized sales or service representative when the need arises.

! Parts No Parts No.
No. Name Qty | Remark ! (Qty) " | No. Name Qty (Qty)
@ | Rotor 1 Rotor stand 1 216715
(1)
@ | ( Handle 1*1 @ | Lubricant for screw 1 848(110)601
Handle Packing 433310 Silicone grease 483719
, *1
® (O-Ring) 1 (1) ® (vacuum grease) L 1)
@ Cover 1*1 ! @ | Tool box (C) 1
Rotor Packing 1 1 84520120
g - (O-Ring) ! (1)
! ®
@ | Optical disk *2 2 | Forspare | 34644414
I(-Ig_rgiilr(]ag?acking 2 | For spare @ | Rotor log book *3 1 99(914)94
Rotor packing . S998018
©) (O-Ring) 2 For spare : Instruction manual 1 (1)

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

*2: The “optical disk” is only provided with the rotor destined for Europe and U.S.A.
*3: The “rotor log book” is not included in RLM rotor.

(component)
329606A
441399A
S401796A

S300714A
4361453
435823A

12PA tube
C-AL Cap ass’y
Packing for cap
(gasket)

Tube vise (C)
Box wrench
Tube setter (B)

@ 12PA tube kit (B) (Part No.S304986B)

2(50pcs/set)
12
2(10pcs/set)

1
1
1

Tubes are not included in this rotor. Please purchase the applicable tubes.
When using 12PA tubes, we recommend the purchase of under-mentioned tube kit, what is the set of
tubes and necessary tools.




6. Decontamination

/A WARNING:

@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.

7. 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
Angle rotor Titanium alloy 12
Vertical rotor Aluminum alloy 10
Swing rotor T|tan_|um alloy 10
Aluminum alloy




MEMO




Eppendorf Himac Technologies Co., Ltd.

1060, Takeda, Hitachinaka City
Ibaraki Pref., 312-8502 Japan

URL: https://www.himac-science.com



B 1% 55 B = himac

EPPENDORF GROUP

COMBERAET, FDEAGFRIKGAEE —HIC
F7AIICANTRIICEFELTSESLY,

BEDDER7 7 )1L0—4%

P32AT

- CHEMRIICBT CORRGHAELE TO0—4 - Fa—TJ - R bL - Fv v TEIKGEAZE]
HBRDERKOREERAS ZEHHOETELLBHEAITGY . ELSITERSESLY,
BHRAITHE 2 RIE, RYNITRFLTSESLY,

4 —BR— )
| OB -« e e 1
2. Fa—T-AKRELIZDOWNT » - - - - - 2
3. O—4ANFERE - - - - -« - - - . 3
4, O—BDFAIN - « + = =« = =« = = 6
5. - MER—E- - - - - - - . 7
6. FHFEBREITDONT « + - - - - e 8
7. B—BDYURLT AUk oo e 8
8. A—AMBEECDINT » =+ + =+ - 8
- J

9123150M
KETF7ETEAD—4

Part No.[ RLM 74 F4tno—4
91231500

£ T 2022.01
EmEia— K S99801808
O _DHKFRBHAENDHEILX. HEDE=-OFELLKERT LI ENHYET,






CORXZaTF7ILORBRRFIITATEEECIYVRESATLET, COYZaTILORBO—FEIELE%E. ENTEHETLHIL
IFEZELLATWET,
Copyright © 2022 Eppendorf Himac Technologies Co., Ltd. All rights reserved.

CORRBRAEICEHIN TV IRHBEFVERBIE, —RICHHOERFFEIEBEEHRTT.



( A<w—41zo01v 1)

COBESHAETIE. MREERCELIBBELNEES, BEROMOAL~DRECHENBSE
KRB0, N -2 TEEERTELSITLTEYET,
ETROEKRERDESIZHE>TVETDT, NEEZEROL, AXEBHEH LS,

EE CORTERALT. BolMYKLET 5E . ADEEFFEEEE S Th
HAEESh S FEERLTLET,

N3E. COEREEALT. BoERYRNET S L, ANEBEEE -1, HiEE
DEAENBESNIEEETLTOET,

-

ARLICTERANEZL =8I
\

EDHEOO—2 IR EREKLEIOT, RYRVDRYICEIYEKEICZRLGEEZEASBENHYET. T2
[CTERAWELEHIT, CEAMSEMARE LU —2 ORIRSRAEE LK BRARY ., RO LI+
MEBZTISTLESLY,

¥
=R

o Bk, BEUHOHIAMIFEALBEVTLESL, RO—42 5L WEDKIIFEEECLE>TLEEA,

o EAEYE. MHMYE. BREEMEH L VIBREENAEETSTHAVMEEORMENEHT BE1L. FHRED
BEREICEVTHRELRRENKREEBELLTITo>TLESIL,  RISEODES LUO—F (L. ELPDR BN
F—ODERBEICLDIBHORBEEH CBEITH O TOLEFADTITEFELIE LN,

e O—ANRERGEE (O—4XREKMNLTHYFEYT) 2BZTOERIEILEVTLLEZEN, O—2 DOWBE
2L BEDEDIBELE3IESRITEBAAHY ET,

e O—AIZHBELTVWS IMERE—EXR] ZSBLTAO—2OHMEIZN L THEARA LG > TWWSEBIZFER
LEBEWTLESW, B—42DBEDREL LI HEENHYET,

e RIM7HE A, RFEF7HFT2%O—2hBYN LY., thOO—2DT7F TR EZHBLBENTLESL,
FETRAEA—FDFA—N—RE—FZERTIEELHAT. O— 2 ITHELBEWTF A T2 EZWMY DI+ET
L. O—SDOWRICK B BDEDBIEZSIERBCTENLDHY £,

e A—AILI00°CUEIZREZ EITHWNTLZEL, A—2DBENET L. KEBKRTT,

o O—ZMDA—tIL—7, EBHRRAIL. ERFCITHEVTLESLD, O—2DBEMET L., KERIKRTT,

o EE. O—42. BLUNMERLNEEYE. HAUYE. REEVEH LI VIEBREENABFTETELVOLEZFOR
HTHEEINEBEICE, BDTFERAEOEDHIEU L FLEREDFERICHE > TREL TS,

o BEWLWRDWFEFWRTEED LLEEHDOY—ERBYIZBEZIKEBEINDIGEE. EE. O—4%, T3+t
BERENEEVE. BMSMDE. FREVEH S VEIREENBTETELVMAZORMICEY . ADEREIC
BEEETEFLEIN-REFTEZFOETANHILEE, TERIC. EEFAEOEFICSVTEYA
HE - BRBREZETOTLESL,

o EE. O—4, BLUNREELRESINDIGEIE. LTHERIC. EEFRBEOFTEICEVLCEYIAES - 5
FREZITo>TLEEL,

Axe

e O—ARIZHELTLDS IMMEGHE—EBXRI ZSBLTFa1—J/RrL, Fa—J/RrLBAXY Y TEZOHE
IR L TERATAELG>TWAEBIIFERALAZVTLLESL, cNoDHMBELIEESIZSEHEILETS,

o HAREEREEF. AHMOBEZEFa2—TORM - Fr v TOHAEDLEICE>TEHRENZZELNHY
FFTOT. CORERBESESEL TS,

o Fa—T ' RFILERBEEI. FYr Y TEEDTO—FDHETAUVNTVRBURAIINT VRAEESTLESLY,
HREEBATA VNS UVRETEERET S L. BLMEIUOD—22BIETIBNNHY T,

o 1R, HAHULME. EEREHICH L TIERIRIC, Fa—T. RbLZEEY FLEVWTLEEIWL, BREA VAT Y
REBELLEHY, BOMERLUD—42ZHBETEIENLHY FT,

o O—ADEEGEHFEBAN (V50N ERDEOEERSH (V5HY) OREZEZIEADEETERLTTS
LY, BIEREHIE A TCORIERE S FN O BEMADY T L. O—2 QEGHAOIMITAFEEELGY , BERH
ICO—42 DR ESIERITEALSHY FF,

o Fa—TJ -FRELE, RESHAE-EBFEUTORETHEALTLLESLY,

o FEMIELEFa2—T -RELIIFERALAWTLLESIW, BERIZFa—T - RELHAHEEL, A—FHED
HOIBEZSIEREIIBAYHYET, Foa—T - R bLOFGF, FRATIHMOME., FHAIT I 0—420
EEEE. BEREFERATIEHICKYERSINET, FAFNIC. Fa—7T - R ELHER L TLRLAES
VUNADTWEHLWAEZLCHERL, EENBOONEGHEIE. FALAEVTLLESLY,

o O—ARFIFERATELICFANEARETOTLESL, BELGAAHYELEL. O—2DFEHAZEFIEL, BE
LWROWEEWERFEES LIESEHOI—ERBLYEFETTER LS, 4/




1. A—2 O

1.1 %8Rk

N2 EL

_— (FLzED)
Y RLISYEUO YUY
" f:’@’:‘m “7 NEE
a—sns O FroLo—4F, 0—4

(FLzas)

ANEBTERY T, >

KL% Loy oD T

. FRLTLEEL, N UF
RN R LOHOFHRTE LT
UNVRILERYSLT
P B LFE9 &, [ERH(CO
— A AINHBERR L, =D
LU OoO—42%EETS

BhrHY FI,
S o

IS SC A AL

1-1 P32AT D#ERLR

1 1.2 4%

© REBERRE - - - - - - 32,000 rpm

C RREOMEE - - - - - - 111,000 x g

- REBEREREICEITS
YOTINDHREE- - - - - 1.2g/mL

- K774 (ZERERRER) - - 186

- O—4 382 (FHREE) - - 12mLx32 K =384mL
|:|_/5¢ H-E ......... 9’-/5( pﬁé
A—S2 A/ \HME - - - - - - - TILZEE

s Fa—TFEe oo e $1.6%x7.6cm

. |:|_/5¢ E% ......... 8.8 kg
Esiqu_gfi .......... 19.9cm
%i%é .......... 19.1cm

ANxE RIMF7HETaO—% 1%, CP-NX &1 —
Z.CP-WX 2 1J—Z, CP-MX ¥1J—X.
EELY CP-a Y ) —KEDHELUNTOME
AZEZILELFET, A2T7EFTE2KO0—4
[X. 55P. 40P &g (IBf) TOREM
FEIELET,

i RIM 7H 72X AD—4 % CP-WX &
1J—X. CP-MX ¥Jy—X, KU CP-
aP ) —XELDETHERT HESE. ED
BAKOHERS (REBSE. =OHEARRK
IZIEY T+ T S EEERD SN (MFG. NO.)
NBESTY,) I2&Y ROM X (HE) M
WETY,

1.3 BrEEX

Rmin. (4.55cm)
Ravg. (7.11cm)
Rmax. (9.67cm)

] \@ﬁﬁmﬂr\

1-2 P32AT O¥TEX

MNEE: o—20EE#EAR (F590R) LiE
DHOEEH (Y5YY) OREEL1ES
BOEETERLTTEL, EiEEEAR
POEEGEHICENORERNHY ET L, O
— 4 OEGEEHADRMTFATEEERY
5 (cO—2 QR %3 =R T RAN
HYET,

1.4 7EERE

& 1-1 P32AT DE4FMHER
[B1E5:% E RIDALERE (xg) _ KI754
(rpm) Rmax. | Ravg. | Rmin.
5,000 2,700 1,990 1,270 7,639
10,000 10,800 7,950 5,090 1,910
15,000 24,300] 17,900] 11,400 849
20,000 43,200] 31,800{ 20,300 477
25,000 67,600] 49,700 31,800 306
30,000 97,300] 71,500{ 45,800 212
32.000 111.000] 81.400] 52,100 186

XK 77021220 TIK, BDEERKIZFAELT
W Ia—%-Fa—7J-ARKkrIL-Fvv THRIEK
ZRBAZE (Part No. 999966) ] S =&Y,

— EEEELEOMEERCHOEE —

RCF=1.118 x 10° x R X N2 (xg)

R:EIEZHZE (cm)
N:[EEREE (rpm)
\_ J




2. Fa—7 - KFILIZDOWNT
21 Fa—T - RrIL—E
£21 Fa—T -RrIL—E

Fa—T-RhL FrvT BE BAED

FEFR TR SR

(’f:i Part No. A % (XL cm) (mL/; Part No. A (rpm) (xg)
329606A  |12PAF1—7 1.6 X7.6 102 | SudoazA |ST2ALxv>775] 32,0001 111,000
10.5 | 441399A | CAL*¥vxvyFHz [ 32,000| 111,000
12 | osa70a 12PEFa2—7 1.6 X7.5 100 | S4105424 |SM2AL*v»T53]  32,000] 111,000
10.5 | 441399A | C-ALxvvTss 32,000( 111,000
325751A  |12PCFa1—7 1.6 X7.6| 10.5 | 441399A | CAL*x+vw7ss | 32,000( 111,000
S303922A |10PCRRJL(B)H= 1.6 X8.2| 8.4 -—- --- 32,000 111,000
338455A  [10PCpwF1—7 1.6 X7.7| 6.3 - -— 32,000 111,000
10 [325952A  |10PCHRILYS 1.6 X8.2| 8.0 - -—- 32,000( 111,000
334105A  [10PARKLHS 1.6 X8.2| 8.0 - --- 32,000 111,000
338456A 10PAPYFa—T 1.6 X7.6| 6.3 -— -— 32,000/ 111,000

1 12PAF 2 —J & CHRICL I SE R BELRIESF Lty MG oFa—TJFy b2 THAICKD &
ERTY,

Fa—TFy MIDOLTOH

HE, CORKGRAED 15 Bm - TRE—E] 2TEBLZE,

CRBLUSNDF 1 —TIOEFL T, FANCHEREBRNILETY, CHENHNE SR THEREZTW
FITDOT, BHOY—EREHFEFTEHMoELEEL,

ANEE Fai—7 - RrLOBEOTHERMEG., BEVCEGEER EOBETELYET, ERE

TFHE I HATIC. REROEODRETTFRAREZTL. MESENCEEHAEL TS

Fa—T - REILDEEPRESEIUVERICOEFELTE, TB—2 -AKRKrL-Fa—T - Frv THIES
BAZE (Part N0.999966)] #ZHL T EELy,




3. O—42MFERZE

WikWME, Fa—7 - REILOBREICK>TELRY FT, CORIESRBAETIE,. BIEWVWFIEZRLET,
<hHLWLEERWLE, EOERNKIZHBELTWS ITO—4%2 - Fa—J - R kJL - T4y TIIKEGRAE
(Part N0.999966) ] BT &Ly,

HAF1—T

| O—%22%BL. BHEART B, |
|

Fa—T-FyrvJ

DB A DY &

2T 3, RELOBHED
| EERRT 5.

FrvJoty b

A a%ETT,
[

*ryvFEFa—-TIC
Y fHf. o5,

Fa—J-RELIZEEEZEANS,

03g LIAITNT VU REED, *

Yy rROYaE
OB,

FTHITR R Yax
¥y TEFHR}T D,

Fa—J -ARrILEO—FIZEAT D,

| O—AANENSYE, NY RLTHOT S, |
| | |

| BEOBIcO—4%+y FL. BET 5. |
[ [ [

| O—8ANERTL. Fa—T - RELERYET, |

[
Yy bRV 2ERD
55H%,
|%v v I27T.|
FryvIDFv LED
BHFa—ThblEd
ED
| BEEERT 3, |

(%) CP-NX ¥ 1J—X, CP-WX 1)—X, CP-MX ¥)—X, BEXUV CP-a/B L) —XEDETHERT S
BAX., BERTHL T, BlHGS UN\T VD RBEEIE ST <CESL, GREROE (X 5mm LLA)
2L, Fa—TJDEBHEICE 2T, FATEHIHRENVEVWEREREDHIREZ(T-Y. D5hhH
RETDHHEELHYFEFTOTITEELLESLY,



=RKkFDITESEH=

O AREIEEEICDONT
OFHEEMN 1.2e/mL U LDEMEFERT 555, HELEELFIRENET . RAOHBEEERELT
THEWNSIESLY,

. =R _ 1.2(g/mL)
HAMEERERE (rpm) = 32,000(rpm) X \/ P ———
@F1—7T -RKILIZDWT

FEARIC. Fa—T -ARbL-Fry TOMEEEHEELTLESW, BERAF1—TJEREZHEIZL
TLEEW, RELIFEEDERE., FYF1—JFIORIERBEAED I 2. Fa—T - R EILIZDWNTY
NEBEUTOEENRETHERATEET,
Xy TOHMODIFIIERICE I H->TLIEELY,
Fa—TJRRLIZDODVTOFEMAIE, TO—42-Fa1—T-KbIL-F v v TEIRFHAZ(Part No.999966)]
EFZBLLEEL,

® D—2DFERAIZDOLT

(- ==

24 . @N— 4 DREREREOD—Z(ICZEANLTHY FT ., ) EBATOERIILENTLESLY,
O—4 OWIEICE BEDEDEEESISRCIBNNHY ET,
O—ZITAEBLTLS MESM—ER] 223BLT. O—42OMEIIH L TEAFRT &
BoTWAREIFEALAEVNTCESL, O—420EENERELIBALNHYET,
/NEE: @1k, HBHUE, EEESMIcKH L TERMICFai—T - RKrLEEY FLAVTEEL,
BREA VNS VRBEEEGY, BOESLIUO—422BET32BANHYET.
AO—BQF1—TRIINBEBERNBRIZHYES, Fa—T-RrLELY T BB,
NEBIZE Y FLEBEIZ. £5—A3AEBI~, RERICEY FLEBSE. £5—54
HLREEA. BRI Fa—T - RrLEEY FLTLESL,

HERIF1—TR

RNERF1—TNR

O@F1—7 - ARMILERHE., FrvTZ2EHTA—FDHEA VNS VRELURAIZNT Y
REEDTLIESLY,

HREEFHMATA VNS VRAETEERT L, B LIUVUO—Y%2EET 25808 HY
EX I

OO — 2 (ZHHMNABE LEBEIE. EBONZEFLNNVHETAZTIMLOTLEELY,
A—42DEBDRRELDIGENHY FT,

@7 y)IO—4Z, O—F2ANEZRLTEY DI, N2 RILZELOMYEOHDIFTTHERALT
{EEW, N FILDEDDHNFRLTW YN FILERYSN L TEELET &, [
EERICO—2WN\LBERL., SO LIUN—422B5T52BNWAHY T,

@/ yX 0 UTIE, FRIEIZABREITOTLES L, gt (EH. 8RE) IZKD
WEBAIE, RIS LTLESW, SiEL=/8yF P00 V92 FAICRY ET
L. O—2DKRENMRTHLSLGY., BHEELSIBALNHY £T, . EERI/NvF
U0 VAL, EOELUO—2EEBETEIEALRHY ET,

OO —AFE, FRHICEIZFANEARZTITOTLESZWL, BEELRANHYFEL-SL, O—4
DFEAZHIEL, BELROW LWV RFEEEF SO —ERBYICTERLS S
LY,

_4_



® HHITONT

AN 2L @3 ktt, BEMDOHIBZHIFEALAVTLESL, AO—4 B & USEDIELIHIGEEEC
HoTWEEA.

OAEWHE. MEMEYE. REEMEH L VIR EEAETECETHVMABREZEOHAK ZFERT
LEEICIE, BBt SNI-IBFICTHEAT5HELT, +H0HTEEEEIToTLEEL, —f%
[CEMES LU —2E, BEOFORFENOCHT—DBHRLZEICKDHBORERE CHEE
IZHE->TWEHA,

® DO—4EiAE] DOFREAIIDLT

AN I8 w27 4 T4R0— 42 BRAOBAF. O—4FRAZLIC. 7 T0—42BE&A% IS
BALTLES, BALEFAL. O—4ADEGEEATEAIHEYES,
(RIM 74 T4 O0— 2 DIBEFRARETT.)

® RIM7H TA ., RETHTRIZDONT

A BE RIM7PA TR, k27AT2E0—4ASRYNLEY, 1OO—4D7FTRERBLE
WTLEEL,
FETAEO—2DF—N—RAE—FEERITIEELHRRT,. O—2IHEELBEWTS T
AERYDITET L, O—FDOWEICKZEDHDEBEZSISRIIBNANHY FT,

A FE ORLM7 A TR, BRISEDITY, BEDIFHRWTLEEN, FTHAT2ICRBESIATL
BAEYMNHEBL, O— 2 FZFRATELGLLRYET, =, 72 TRIERDLDERK S
f=&. RIM7A 740 —4 (X, O—2IHEDO—42RE2 VK (7H T2 RERD—4
AU R)EFERAL. RELTLEESWN, ZEFTRIZEADWTLE-BEIE. O—42D
FEREEPRILL, SHOY—ERBYIZTERLFEEL,

ONETHTRAIEEDFTHNWTLIEEN, O—22FATELHLLBYET, . 747
BIZEN DL DEHCHEDH . O—FIZHBEOO—FRE2 VK (PR T2 REAO—2 X5y
FyzEAL. RELTLESL,

FETRIZENODWT LESEEEIEZ. O—42DFEAZTIEL, Oy —EXRBYH(ZD
EHRCEE,

ORIM7H TA, 27 HTRIZHHMNGE LI-BAE., BONERLMNRETAEHN-

TLFEEW, RIMZPA 74, Z2T7HATANEETHE0— 2 2FATELLAYET,




4. A—3DF AN

OO —32DFAN

Za . O—4[F100°CULEIZREZ EIFH T S

SV O—2DBREMNMET L. KERBIKRTT,

NGEE kB EBEVICEBIBEIEpHS~ID MR

Hlz#CERALESL, TSN D%FIZE
BALETELEBEDRRELYET,

Mgy R
> DEH )
i

QU:—D
’{')Z

A—42 DFERKIEL. KEBEKEIEpH 5~9DHHEEFIDOFIRETHEL, RPGKTITTEET, O—2 Hh/\EFR
SFFO—FEFHIFICL, ERPTERELET, BEE. O—20FR@APYI—2FT VR INFa—LA
GUR) . FOEICIEEBT IR (FOEBEED) . Ny FUHITEFYa=2T YR (RNFa—LTYR)
ECEHAL, ERLESASKPTRELTLESL, O—2I2HEYAHZBEIE. O—42 F1~28/[.
40~50°COBKICELI-®&., ZEMNITSVHETHLDTLESL, WFhDIHE THpH 5~9D 14 i%Hl
ZTERACESVL, ABEYARETELNGAICIEK., BHOF—ERBYETITHHALCESL,

OO0 —2DREEIZDONT

ANEBLE . O—40+— o L—T, EBREE. ERHThREVT SN, O—2DBREMNMET L.
RERBTT,
A—20ORBEIE. TRABAEFLUAFIER, RILLATILTEFR), BERRE(70% T2/ —)L.

3% BERIEKFT. 3% HRILT ¥, ENMBREOVTNADAETITOTLIEELY,
* 3% RILT Y UTOREEREIF2HERUAE LTS,

OO0 — 45 DRIRIER
FERCLIZRRY 51RE

o FTUARDEEFE - v - v v - BHOY—ERBEHEATHAI LS,

e Fa—TRDER- -+ - - BHOY—ERBEHEATHEALZS,

o NuFUEDHEE-BERE- - - HLLBLOERBLTIEZS,

o FTHETAMEN - - - - - - - EoWNGMBEETHEM-O TS,
1E/BIzRiRY 51RE

o [EEREAIEANDIBN - - - - - KTEOELEROMARBRETHERM>TLLESLY,

MNEE 0—SOREMEAN (VTR LEVEOEEH (V5Y0)DERELELE/BOEETE
mLTLEEL,
EEREFEANCEEGHIEN CABEYASHY FT L. O—2 OEGHADRY TN FRTEE L
7Y, EEPICO—2OBBRESISEIBNANHYET,

@O —45NEwm
O—42%#BYRLERALET E. FHOEFPLIU—T (W) IC&->TA—2DBREIDPLIDETLE
TOT, A—2DFGHRESNTLET,

1BER[E%45,0000E, Fizk., BEEARRML0,000BMONTAMNIZEETLZETH. A—2DFEHTT,
fzZL. RIM7A 74X 0—42DHE. A—2DREEEEEL YERVEEEETHEAT S L. O—20#
HEEHMHICEOSWREN S, FRAEHK. BEFARHE L LICEGHIBIMNICERSILET,




A—42 D&,

HRAEDF TV IZEEIGE>TLES,

E_\

RBFELFTFREN

CEWFELEL, BELWRDIZHEONFIRIEE, £, HHOY—ERBHFTITERCLEEL,

O—R (A RAENTNDES
RIM 74 74RX0—42(1z0Dn—4:BE&E AL, HELTULEEA,

& e L @ | & @ #HKHAB&E No. | & me &8 | & @ #HfS A& & No.
g| = w | & (B | = b | % (B2
D | o—% 1 | O—525F 1] 1216715(1)

o » WA :
@ |( nvrn 1 @ | 1| 184810601 (1)
@ || ooy T | 433310 (1) @ | 7A3TZT00,, | 1] assrieq
@ || a—ahn %1 @ |amsiae) 1
O |Lionuy |1 | 84520120(1)

: ®

@ | |
onon T | 2 |3 @ | n—smERE® 1] 999494 (1)
@ | ouum 2 | P A—smEBEE | 1| | S998018 (1)
X1
%2

O—%(ZF, Fa—TNRHBELTHYZEEBEADT., FIRBELVRODSI Z. CTHEHAESL,
12PA Fa—J%#ZHRAICHDIIGEX. RELRIEZL Y MILG=-TREOXFY 2 ZHAICHED EE

@®12PA F 21— 7% v ~(B) (Part No.S304986B)

(HBRCERAR)

329606A 12PAFa1—7 2(50 A/#8)

441399A C-ALFv w7 12

S401796A  Fv v TR/SvFL  2(10 A/4H)
(HRTY )

S300714A  Fa—TJ/IR/4Z(C) 1

4361453 Ry o RR8F 1

435823A Fa—TJEvEB) 1




6. FBEREICDLNT

& .

RE. O—%. BIUVAHERNEEVE. BMENE. REEDEH S VEREENEETEZN
MRFDHAM TEREINBEICEBTEREDNEDSBEULRFRREDOFIRICHE>TRELT
{IZELy,

OLELVKRONEEWERTEED LLEEHHOY—ERBYIEEAKEINIIGE . EE. O—4,
FHREMERENEEVE. KAV E. REEDESH S NIBREENBE TE LR OMASORE
IT&Y., NADBERICHEZET DEFLINE-REFLEZTOETANH B L EFE. I EFIIC,
HEFRAEOEFICEVGEYIGHEES FEBREFIT O TS,

CDHE - FEBRENTETTSHET, SHIIEBDOBENATETEEA,

OLE. D—4, FLURRELERESNDIESIE. BI BRI, EEFAEOEEFIZEVTETLR
HE - BERBREZTHOTLESWL, B, O—42(FHELTWSELBREEZEZaE—LIREADLE,
B8 - RAGZFICHRMA LTS,

LHBERTEROME,. O—2, FEAMERFEZZITRY . AHORMBE L TEEYE. MHMHYE.
REEMEH D VIR EEABETCEAVMAEORBICLDFLEINBRESNA TR EHIETL
BA. EEOREBIZDODNTIETRE N EHICEEFICTERI BT EEEZET,

HE. O0—4, BLUBREDHESE - FLEREZOLEBICHANDERIE. BERICTEBNLE
FT., COEE. FERENTTTEET. YHIFBEORABEENTEEEA,

@ THEEE. CERMIE. EREOBEOMMESEHRBEH L2 —ICEHAVEhE (S,

A

4

7. A—3DYRAAT AUk

A—42Z2REFEALKITSE. BELHEOBFRENMRLAICETL, O—2DONBRLEICEEAROALGCTE
A—2DBEMETLTWDAIEEENHYET, COLIBO—REFEIVRITEIZ EITK Y RESEHRELE
CIBRNNHYETDT, UTITRTUEAT AV MFREBE-OD—2EEEEINDEIBEONLE
-3—0

O—%4%E4E ME JRAT A NEH
Foo)iLa—4 FREUEE 12 4
N—TqHh)LO0—4 FILZIES 10 &

. > - ?9‘/@%
AAv5O—4 FLEase 10 &

8. A—2MEEIZDOIT

o BEMI., BEVWIZH - -EEHRABoNERICEVTHEEICNET 5 ENTEZNONER VERFIC
By 2R (BIFE) TEODLATEYEYT, B—82 \ry b, Fa—J. Kb, 7HTEGEL
FHTY) ZEET D LS. EXREVLEOHAZH - EEVUEBERBCEZVEZRIELTE
SV BE. O—F W7y b, Fa—TJ, RbL, TETELEIRKRTY) KEEVE. RETEVE.
REMEMEH S VEBREENEETELRVMRFORM LG LET, AOBRRICHEZET 5L O LHEEN
ELTWEY. FEEZOBNANSH D EEE. EEYPLEREITERYEEZFERSAEIBHBEVEY,

e O—AMNEETHAEYDFRILX, ERMOZFUDHEEHRBHRE U F—ICBBLELELLZE,

_8_



MEMO




TIYRVERIIVT INAVY-TH/a0—XkRE1t

T312-8502 HWB U F-bHMTERAL1060FH

ELHEEHRMEHE VS — [ —F 1Y) (0120) 02 - 4125 (FEH)

(-8 -#8 - EENAEREKR < 9:00~12: 00 13:00~17 : 00)

(URL https://www.himac-science.jp)






