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Summary
Cellulose nanofiber (CNF) is nano sized material which constructs a network structure

and is easy of chemical modification. Also CNF can be used as a material to control the

void structure of composite material. In this task, improvement of heat insulation capacity

for housing parts by using CNF-added material was investigated to reduce the CO2

emission.

In this fiscal year, housing parts such as casing or interior using CNF were produced with

mass-production model. These CNF-added housing parts accomplished their target heat

insulation capacity. Heat transmission coefficient was calculated based on the actual

measurement of produced housing parts. We demonstrated more than 70 kg of CO2 will

be reduced per year/single house.

(1) Technical development for the heat insulation of casing parts

© CNF-added housing parts were produced under mass-production procedure and several
target performance was achieved.

» Cellulosic insulation board (0.038 W/mKk), interior fiberboard (0.049 W/mk), interior
inorganic board (0.200 W/mKk)

@ Glass wool (0.045 W/mk) became available for the insulation of ceiling by the
reinforcement of high rigidity plywood by CNF (less than 4 mm of deflection).

© CNF-added flooring parts were produced under mass-production procedure and several
target performance was achieved.

+ Wood plastic composites flooring (0.100 W/mk), urethane board (0.024 W/mK).
*Cellulosic material was same as housing parts

@ Feasibility of CNF use for opening frame parts was investigated and prototype of high
thermal insulation glazed window was produced.

(2) Technical development for the heat insulation of interior parts

@ Several materials for casing parts were shared with interior and bathroom wall panels
to simplify a manufacturing process and accomplish the target performance.

@ High rigidity FRP for the bathroom ceiling parts was reinforced by CNF (less than 2
mm of deflection). 0.033 W/mk of heat transmission coefficient was accomplished by
spraying the urethane.

(3) \erification for the practical realization

@ From the observation of benefits for customer other than energy saving, we proposed
the reduction of running cost for 60,000 yen/year.

@ The actual measurement of heat transmission coefficient for each parts proved that
more than 5 times of CO2 reduction than estimated will be available.
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3)-2-1 MR

IR FEMIT, A L DWEMEIZ AN e FEBTh D, FEIEIT L 0
BEME PR TS5 ~AFT 2 b H 5D, T OMAVEER T 2 CNF THsd 5 F

{ETHERME R 2 iR 2 T AR — RO mWrEb 2 MEE L7,
3)-2-2 MRalEfE AR
\ ZEE s

U BRI E LT, X226 2Rk TTENAT 7 ALY BRT (SO-Cl. FE¥ghL
££250nm, 7 R~7 w7 A) &R,
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[X]2-26 U k7D SEM FE

FHR E LT, W 2-27 IORTREN & FU T,

] 2-21 4 5#7 D SEM FE

FRIRAT b B 2-28 (R b A R S R R IR A v S b A
LT,

| heavy calcium carbonate 100nm ‘

[X]2-28  RpEL LA DSEM FE
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CNF & LT 2-29 |Z/RT AKX /)~ 8 BinFi-s 2 L 7=,

!

HASH

2 wt.% '
BiNFi-s #JLO—A

(A) (B)

[X]2-29 CNF o481 55 L SEM ZE

L i G

2-30 1M AR — ROMERIFIEZ ~d, 7EALT 7 AU H GERETY
71 SO-C1 (Dso250nm, 7 R~7 v 7 A8) \ZxLTAH /7 IHv (MC)
MERZAT 5 & RLEDOZALIRIE E A E7 < T < DB S LT RBE & 7
Do AN I INVKENEWLIE L 1X, U B EFTESRETHR—LINITLD
BEWL B2 L a2 D, AW S ANELOSAEE, 500 ml DA v b TEE
fbonva=7xy M2, JFEHA 100g. 5mme DY =7 HR—/L% 400g A
. BEE) S L [ElfEEE 2 200 rpm & L, [BIERFERD A 15 43 & LT,

AT )R 73/1/5@_5'& L=y U B %, A3 & LT KS-100S (Dso=100 pm,
F-Plan ) | k&L 7 & LT Brilliant-15 (Dsp 150 nm, H A7 L3E®R) L

ﬁ_%%\w Lo THREA L, EERA—-RNIZEENE V) HOEIE
%, BPEHREE IS EAS T 2 R SR ELRBE OB A 5 10vol%7 5 40vol% & L7-,
FH OEIGIE, R — N ORI 2 Bl L 2> DA B 2 B9 DR T
FEHUIRREDEL 25, 50 vol% 5 90 vol% & L7z, EFLA & L Cidmigh vy
NPV }”—4@177 VA, REBET NV UL RS I7XTTULREZHND Z
ENTE B0, HEE, I, BHABEORS S BRI O FHF) FH O8RS
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By REEBI LT AR E LU,

BB T, B —RF ) 77 A R—O58KRE 10 M DKL U w7 L
PNz 5, Bra—RF ) 77 A N—DEGIT. VU BB IO TERORIEK
ISEWIT T, KRR A 2 2 TR b 255 L WO Bl 6, 0.1
W% ~5 W% £ LV, Zive., YU D, G, KBV T LAORSWME
B L ., IRE) L 72N RN U CEbiA L (B TR | #d (igT
) | B AE TS (R TRE) , bBRoflE TRIIEESR TH - T b TR
AT REIZ 100°C UL F Tt b Z &£ L <, 80°C L FTirbhh b =
EXiFFE LV, ZoOREFIEICL - T, IRERE Z G oW BV IEEER 2 FLIA %
WETH MW TE D,

IREE TV T B DFRED T2 OBRLEE TFE TlX, IM~5M DI ER KR
(2, 15 ~48 FFIRIBE L, Z Dk, ZKBIKTHER L., #id 5.

[ sun || mxn || g@aLovL |

E{RIRE: 24.4%
1M KOH aq R 244%

FZR 4 30-120min ; EBL

[2-30 VT AERFNE
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B AR — R 2AFRT 5 72 ORGSR 2 2 2-10 1ITR- T,

#2-10 AlE =1

1 2 3
TENLT 7 ALY H[g] 20 20 20
£ 5 [0] 20 20 20
IR VT M) 7.37 14.73 22.09
10M  KOH /K¥iE[9] 2.24 2.24 2.24
U AR 5:5 5:5 5:5
ERIE 77 V3 7 I [ AR [vol %) 15 30 45
b w— AR [wt%] 1.50 1.50 1.50

O R BE

2-3L12, AH I INAEEE L= T 'L T 7 AV D SEM BEE %
IR, ARALBROARRE & b R L OFEIRENIZIEZLL L TV R WEET
DD, BREII NV EZHWT, B CIE <R FREZERTETNDLZ &N
R X7,

(a) Raw

KJ2-31 X I UAMPEE R L2 T T 7 XY D SEM &
EL (@) RMPE, (0) X 0/ o I PR L HEE

VESL L 72 R R — R OBMERMT I, EFE-BRGHEE B L= vs
HARE HC-110 (ealfEig) =AW (X2-32) , 7 b — MEEEIE R 28 °C,
TE22°C & L7z, A — NIZBEMWIERE (v h—) ZHW, HER (F
240~2000) % FHWCTHFEERE, L EFIEX A PE FRT U —(Z X D%
WLl & AT o7 (150°C, 1 Hf) . MIEMRRLE 2-11 12T, MR — ROl
TEH % 28 2 CHIRIFEMRER DI E W T E o T2, REEH VT DB ELM
EL., 5wlNDEIEEALIZZ LT, BELE L 02Wm - K ZZER LT,
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ERE 7L — b
Sy
I -

mmfdl 7 L — b

}\ _ Qh + Qc L
2 AT
A: BMEE IR [W/mK],
Q.: e RIS

Q: ERAIARE

L: B DR X

AT: =il (1) & ERA SR ERE
RE(T)DE(T,: 28°C, T, 22°C)

[X/2-32 FMREFHELEE & T DBE

& 2-11  BUEFMERTR

1 2 3
ERIE T L T B ER AN [vol%) 15 30 45
BRER[W/m - K] 0.674 0.221 0.200

VERL L 7~ R — R = Sl iRE oRE 2T o7~ T 2-12 ICFDFER-%
RT,

FE2-12 AR — N D = 17 D AR
1 2 3
5 £ [MPa] 523 44.3 34.1

VESRL U 7 SR AR — R O EWERRER Ok 72 1X] 2-33 12~ d, A7 a2 TIE
BU7ZA— FiE, BER L T ANy b 6T N—F—D k2 HTTHLERE
b, HRLRV, o, BALEEBEOR— FE2KFHICANTEG LTHE R
HZENRW, BE—hria v IEREWENZ D,

LI b X0 BAEEREERE 2 MR C & DR — RORIEN TE 72, ARIEMIX
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- EFM L ARERTX 50T, BRFEICH L THLEENTH S,

[X]2-33 [/ A B

A . RIFTIC BT 5 ERETAN

1) W2 H 5812 75 5 C & HAbFEE M D @ IPE L

Koo Lra—AF ) 757 A 3—(LLTF, CNF EF) & T 7 AFHE(CLT
GF t#9)~vy h EIZAT L —2HOWTREfHTF D Z LIch o THLND A
7V MBHEEMZIERH L, mitEakz o 7Rk L~ TEE L2,

1)-1  mIEE RO

36



AGRER TR =K # CNF OMVEE A LU F 0% 2-13 (2R3, % 2-13 LK
S3HD CNF Z R EAPT T D72 DITITAER Em T E D720, MK T 1wt THAr
Mg L, A2 —7—THELL UM Lz, 2A¥—7 —D1@#HFM1E 1500 rpmx10 57
& L7z, K53Hk CNF O FRIEFE % X 2-34 (23, @R CNT Z VN4 2
Z I Ko TR AR L TZIRBEIC A > TWD Z E N D, FT-. KR
RO TCHE LT AR BIROREZRE LI 24 1Pass LLFTH Y, K& ff
T FTREZRIE ST+ EE MK T LTz,

#0213 L7 TH ) =k 2B CNE OB

Condition White gel form
CNF diameter [nm] 20-50
CNF length [pm] 2-5
Concentration[wt, %] 11, 2
Viscosity[mPa * s] More 130,000

(a) CNF gel (b) Before stirring (c) After stirring
[ 2-34 k57 CNE D7 it 2

At 0 CNF 3Kk &2 A7 L —I2 X > T GF v b (H#HE 30g/m?)
WETFHZETHNAT Yy ML, WEFITFEEUIRK 5 BlIE Lz, A
U— M 2 X] 2-35 12, AT L—8AADA A — VK&K 2-36 [ZRT,
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[X]2-35 X 7 L—fEES

K HICNF
TmL

R

Z7L—H |

GF mat

300mm

TATAT

L1 | ; |
}\’f"l I

K[2-36 XL —imm D4 X — K]

GF~>y FaE FLAIZBIDNTWNEFLATA T EIZES, 2O~y MIxFL
T300mmEEL7ZE ZAH AT L —TCNF KSEIRAZRE Tz, A7 L —
1% 0.1 MPa Toh 5, CNFIREfHTHIO GF~ > F &, REfFITEITo T
CNFIGF /A 7'V v M E O R EIRB O E PS5 E 2 (X 2-37 |27,
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(c) Sprayed (3 times) (d) Sprayed (5 times)
[]2-37 _CNF K E(H1IFRIDGE v p & ME (173772 /2 CNEIGE 7 7

Y | EHERS DA FTRTE D I TR

REAHFIZE Y, GF MHE DZERRIZ CNF 22 B 72 AL ST Z &
BDoMNDd, FERESAMTEENILL 705 T8I0, BEESEZ TV I ERb
M5, REAMT 5EIT, IFFTXTD GF fHER DZEFRIZ CNF 725 722 5 AN
p L7z (727210 300 pm 248 % 5 & 9 7 K& 72 25BdbR<) o REMFITEED
& D CNF O E DAL 2 X 2-38 12”7 T, MREAHTFEFEUCIZIZ A L T CNF
REAHTERHEML TS Z ER00 5, 5RO T T 15 g/m? D CNF %
GF A7V y MET&E, T, GF~ > NOMmBEEOKEIFITHY L,
REELLTZ EFIE L - 1 THD, WEAFTKR TR, KozERSE72012, —
Haslps¥7o,
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15

Surface density of CNF [g/m:]

1 2 3 4 5
Number of spray

[ 2-38 L E 1S E[E " D CNF D/ E DL

I, AFELL72 CNFIGF A 7 U RIRHEEAIZ 6 L TR F U2 3
S, CNFIGF 7"V F L 7 aAFfl L7z, (RGBS, Ry MLV AEEZ R
L7 ETHDITHEHESA T DKy Z ATREZR IRV BRET S 720, fHIEMZ H
T 130 Cx60 pmE L7, Wiz, K 2-39 2" T L 512, CNFIGF ATV »
HHERA L =R 7 oL (B2 7 =—/L AR B} 28g/m?) ZFEkE L.
110 Cx0.5 MPax20 73 CF U F L7 # B LTz, ZOWRAETIX, =R F HIE
FERELLTELT, ¥y 7R bRETHL, HLIZAY M7 L2
74 2-40 12, CNFIGF ~A 7' U v Fi#EEM DG HE % [X] 2-41(a)lZ. CNF/GF 7
V7V 7 OFE% 2-41(b)I2RT,

Rubbarsheet o ooy DOUble-sided
Teflon sheet > x .+ bonding tape
CNF/GF preform — | Processed sheet
Epoxy resin—* vl with Epoxy
- — | " CNF/GF preform
Rubber sheet =2 = S [E——— —Paper

Double-sided bonding tape Teflon sheet

[X]2-39 CNFIGF U 7L "D /E#!
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An area for Double-sided bonding tape

L

—_— 1
1

—

An area for Double-sided bonding tape | 1cm “An areajor Donbie

(a) CNF/GF mat (b) CNF/GF/Epox;I/Ar;‘repreg -
[]2-41  CNFIGE /v 7'V > Fili#dEts & CNRIGE 7 7L

ZIZTELINTE CNFIGF ') 7L 7 2 EMICk L CHEE LT, RO EmIZ
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CNFIGF 7'V 7L 7 2050 DI 7ed b Ay 7L A2 XD 130 “Cx0.5 MPax120

yCTRFUBIEE Sl SE, 242128y b7 L ABOREKEZ . X 2-
AWM LT FA v TFARDEEZRT,

«— Steel plate
*— Rubber sheet
CNF/GF EP pre

Teflon sheet
re
ig/: ? (covered by Fluorine)
plywood

> Teflon sheet
«— Rubber sheet
<+— Steel plate

o P L XBEDIERE

[X] 2-42

K2-43 V2 o o FERRDGE

PLEo X oz AWFZE T Z 45 CNFIGF/Epoxy 7' U 7 L ZII B A~D 4 )
KHT, ZZ

(R LT & D IS > A v FERPEGE T RER BT TH D |
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722 GF v v MZ CNF KRG BIAR R Ef T TenAat 7V v NiHEREM I 7 1 1
LREGEALMERI IR 2 B S AT THROND Z &G, BEICHE L TFIET
HHEEEWVIRATEL,
1)-2  PERERRGE
CNF & 1T A~ N &AL LTl b 2 -V o = AR & O SRS D 5=
BRIMERBIRGE & . RIS B O BEERAOTERERMTT L 7=,
1)-2-1 HRAERS R
L ZZRES
REAEHT, W oMErS ERAEZEE L, FTrolilkoME 2 A L Cff
A L7,
/7 H CNF(WMA-10010, A ¥/ = Y)

- GF =~ F(WBC000103, > 7 A )

« 7 4 VR TRFT(DRS-028, ra—L v )
@ FREESRAT:

HBYE L 7= CNF/GF/Epoxy BB & B0 51 8ERER & 5k L | GP?/HN@OW
AT Uy FAEDNEMER BICFHF 532 2 & 2 EBMICHEET 5 L &b
T KA FARA~OFIRIC X 2 dF RO s &>V CEG @ﬂ%%%b
776
OiER LB

(1) CNF/GF/Epoxy #& k1 kD 5| EGER

CNF/GF/Epoxy &ML 2 T1)-1 mllMEAGHROAE] @ CNFIGF/Epoxy 7V 7
L7 ZOFEEMLIELZ LI X 0FERL GRBRAE S 0.1mm 2E) | CNF/GF
NA T Uy REEM OBRHEZ 152 72 DS IERBR 2 5206 L 7=, 55ERABR
XIS K 7127 2252 L1z, RBRSME, B~k s LT2E 50 mm, g5
mm OEHERER R TH Y . 7 v A~y REAMEE 0.4 mm/min & L, FEEKK
HCHIREER & 550 L 7o, M ONIIEBA O 2 W CHIE LT, /2, T A
~ v b EOHEIZIFIET X LIZERI L TWDR, BHTFRY 2B H D XK 9T
oD, BT AMHEN L VBRI L TWb Yy — hEFHFHB(LLTF., L Hh s
T 2)e2OBERFREAT, T A EFRT HNTx L TH 10 AT o8B 21
L, RBAaiT-o7,

S T)-OT B BER OB & X 2-44 12, ENENORBRICKTT 5 ¥ o 7R &K 2-45
(R T, K2-45 O T — AN IERFEELEW®RT 5, I, T 73T 0.05%
~0.25 NE DIES-OFT HBEfR O E & L TER LT,
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Stress [MPa]

o0
o

(=)}
o
T

e
o
T

[
o
T

T

—— CNF/GF/EP

— — GFEP

Strain [%]

(5]

Stress [MPa]

(o]
o

X T
—— CNF/GF/EP
—— GF/EP
60 -
~
P
/
40 F P
~
s
o
//
20 ¢
e
P
s
0 L 1

Strain [%)]

(b) T direction
Jin )= ONT 2 iR D B

(a) L direction
[X] 2-44

6 : | |
=
S, |
g T
2 1 Jii
) 1 |
: 1
% 2L |
-
3
o~
0 . . ,
o G\ @ 6\
Q
Q\é <¢<§ Q@’Q Q@’Q
o € Q\G ©
& &
[X]2-45 _FFBRICHT5 2 F

fEdE LT, LAmE T HaCAHEZRZIT <, CNFIIMC LD v o 78R
35%h] 5 2 ERH LM R o, T ORI EIZ. CNF & GF OE &N 1:2 D
ATV NifERA 2 5 2 & T, GFEpoxy ([ZHA_TY o 7T 35%H D
B EARAREZR Z E 2B L TEY ., CNF DO A 7Y v REOSHE D T E
WZ bbb,
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(2) B KA v FTAWRO TR

Yo Ny FEROERIZ OV TR, BEHSEA~72@ ) THH DT, BT 5,
WIZ, ARBFFETHIRE L T\ 5 CNFIGF/Epoxy 7'V 7' L 7 & W CHERL AT RE 72 -
¥ RA T EM (K 2-43 Z88) O hIFRIMEIZ DWW CEERIRGTT 5, — Y72 4mm
JEOAW (HNEHERE L, Y 7% 5GPa &9 2%) &, HT AEMHEDZ >~
B~y hEANWZEILT T AF v 7 O— B (NS EREL., Yo
7%1%%&#%)’ﬂbf@%%@rmnmw%%MLtEA%mib(ﬁ
NEHFEBREL, (1) OFEBRIERZEEE 2 TY o /% 135GPa & 7°5) |
YRy TFEREEWET D 2B XD,

ZoEE, AROmmEIZ, VLS 28 BWE0.2mm) EBED SF T
NA vy FEBRIET DL, £ GREEDOEMIESD 72D O flnFRIEX

3

Eyly = Ep T

Z T, EplIAROBMR Ip IZAHROKE _KRE—A L FTHY . hITER
DRETH D, —h. Vv KA v FEWROENLNES 7= 0 O finiF R

Esl; =E, L, + E. e <h+t)2t X 2
12 2 2

Z 2T, EcITEEMEIOHMZE Ic ITEAMEIOWE “IRE—A L N ThHD | t
ITEHEMDORETH D, Lo T, HHEDIX

Eﬂ5—1 Ec 12 <h+32tx2—1+2Ec<v3+3@+tft
E, I, ~  E,h 127272 B E,\\n h/) h

FHiE DT RIS NRZER L THBY . FICR 7= E 2 RN T
5 &

Es I, 1.45

E, I,

L, FHEE EX0Imm O Y LU 2K AETEICE Y DT 7-751F T 45%
OTFREIMEDOR ERNE LD Z & D,
Pl X oz, YO HBTHD, BTN 27%LL E o E O retR A "l
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RAHZEIZLY . WEBEAIC 16k 7T A — LN ARE L 72 5,

1)-2 M ANE D FRGEE
1)-2-1 A

ERIEA R O A Z R T S 720, BEWEICET 2Mite 95, 5FE
X, SEIORIEER— A CEMRE L L CGHET_REHEBOY v 7 7 v 72 %E
Jiti L 7=,

1)-2-2  HRAERS R

BB DO AMEDEFHNIE T 5720, (FRBEECIR=IRE CRIE L 2 %
Wi N CORMIMANE (7 V) —7 2R (CB LT, 4HIB% L7- CNF &
W T A~y b EBEAL LT R 2 O T =R & VI SR O TRt
ZFEM L, FHEE ORI 21T R o 7,

RETIL, T1)-1 ®REMESERORIE] T~ 7- ik & EARMIZIEE U FE
Z VT, CNF/GF flliffe s 2 V- ol S U B AM A ERL L. BR A 2 1E
LT, ENEF TORIFERMOFIZ T L=, BB I RKEREE T IS E
Lol (X 2-46) &, K915 Bl WE S E 725l (X 2-47) (5L T
e L7-, WiR FEX, 06X LU A TR 2 e AT Z & TE
fi L. EMERBREICEONTHRBA OWRE-0IC, ¥4 U4 7 TRER
FraglaA ol £ F Bk A S5hE LT,

[2-46 A KUERSE F IS L7z )
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Paste it o1 T an opposne side ‘
i (L) ' '

1 cm

] 2-47 #7156 HFfE], RN X 7 # R

P3O AT far BE-RE R R & S ) -RERT R A [X] 2-48 |29, Dry & Wet Tt/
BRI B RZNENZ L3 bD, CNF ORI X 0 WIE 23 ek Uit~
—7%@#%?#5 ENBREEINTN, ATHRABRERIIFDBEN TN
IFEEETRNIEERBLTND,

]
1
L= 8
T

1

[S)
]

e

»

e

7
T
1

[

(=]
T
1

Stress [MPa]
54
1

s O
1 1
Stress [MPa]
s o
1

(¥
1

w
1

(=]
o

1 1 1 1 1
1000 2000 3000 4000 0 1000 00 3000 4000

0
Time [sec] Time [seq]
(@) Dry (b) Wet

[X/2-48 [l - BT R & I ) FEET AR

P RA v FRXFVOMMANET T E L CTHERIFEE & L X, EkoiEy |
WIRERBE IS T A EMIMMANE (7 ) —78) NERMRIFHEE DL EZD
b, ZiE, FEGHEHEE AN B W QIR b T EAH T 2720, it
FIEEH & L CQEBIED 7 )V — 7 BN ERTE 20 A, CNFOBINCE v %
NPIRENDBNNH L0005 TH D, TDT=d, CNF TR EE 72 & O
(W% O B KT TREEZEHE L TS 2 EBRETH Y, IREFEIC
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Ehii Y ETH D,

2) 7 T A — )LD EErEL

(1) -O-A - T, EmEIMEDABESRNHESL L2720, 10K D7 T A7 — L)
516K D7 T AT —NPRRATE D ZERHALNERY, 7T AT —)LEIKT
D HEEEMAE SR (0.045W/MK) (3FEMR Shu7z, AT T 612, Wk
A EEE5720, i LEYICTEH T 5 CNF 847 FIEOE T Vil & 5
Jiti L 7=,
2)-1 AT VU—8ARIC K DAL
2)-1-1

T AT =X, T A TCAEESNTEY, AEFET A 2 TO CNF RN
XREETH D, Lizo T, i LEETomBrEVb 58 EANTH D, 22
T, JT7AT—UE, vy MRTMASND Z Enn | BEIZEAR., L ETH
ZEDANCA T L—TC@EAT 2 FIETORRENEEZRHME Lz, SFEEIL, A7
—BADET NI TH Y . 7T AT — )L OMHEE DB 72 720 X, [H
U B FRA D AHAE 2 L 72,
2)-1-2 AR S

& A TR

TTATF I KRNIk S 1~3g FREEZ T 5, VX E LT —ar
Ty =AWl o s, 20%, i#E ety hTo
F A, BN, IREE (0.015g/cm3) . HEEFE (0.030g/cm3) | HESE
(0.045g/cm3) @ 3 LA THEMEA RSO WY 7 v & L7z, CNF & LT
Wi dh (BiNFi-s.  Wma-10002, A ¥ <3 )& & L, KEKAZ RN L CEF
TR 1wt% D CNF SRR 2 i U=, Wil 5 o 7 Ui L 7= CNF Bk
W& L=, #Afis% 10ml, 20ml, 30ml & 284k &8 T o 7 L~
CNF fIEEZ (L EH T,

R 2-14 \TRRFT LT W B o o v D b A R, £ 72X 2-49 12 CNF #Ai D
AT, RIS, WY 7V DR & B TSI TR LT,
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HK2-14  BRARN

BE &k 3

ha (g/cm3) (ml)
15_01 10
15_02 0.015 20
15 03 30
30_01 10
30_02 0.030 20
30 03 30
45 01 10
45 02 0.045 20
45 03 30

[X]2-49 CNF B A DI+

) ZEHINRE S

[ 2-50 (2@ AR 1 Al X 2-51 ([CEARIEEL 2 (8], [X] 2-52 ([Z8AAAIEL 3 [0
s (30 f5) TOEFHEMERG L ZEhrT,

FHER O ZERRIZ CNF OBCIRIEE DS IE STV D ERF B S D, B
[AI%725 1 [AIClE, CNF OEFEEILS £ 0 Bl S0, 218, 3 [[IOEBAA T
%, LRI,
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...................

S4800°1.0kV 8.4mm x30

1,0Lr'n;“

S4800 1.0kV 9.2 m‘n x30 SE(M)

[X]2-50 ZEqr/al# L [a] o *?ﬂﬁf’i‘?f* (5
a . AEHEEE )/ 0.15g/cm3, b - ARHEE/E0.30g/cmd, ¢ - #f#ER/Z0.450/cm?®

S
S4800 1,0k\.8.3mm %30 SE(M) M, 80| <1600 1 0k 9iginm x30 SE(M)

S4800 1 0KV 8.8mm x30 SE(M)

[X]2-51 /Al 2 Al s a4
a - AHERE/Z0.15g9/cm®, b - #EAEE/Z0.300/cms, ¢ - #EAEE/Z0.450/cm’
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S4800 1.0kV B.7mm x308E(M)

[X]2-52  RA/al#e 3 [5]0D &I EE R 5
a AR/ 0.150/cm®, b - AAERS/E0.30g/cmd, © - AR /E 0.450/cm®

RIZIX 2-53 12 CNF EORFESE O P KR 23, BAEEICZERIISE E R 51
TR oT-,

$4800 1.0kV 9.3mm x50.0k SE(M)

[X]2-53 CNF /=L B
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2-54 [CHBIZLTEX - CNF DR v U — 7 &2,
GRHEDZEBUT R v R T — 7 HEERTER SN TV D DONRFER TX 7=, %45 1 (7]
TIEZDOE O o xy MU — I EEN SR TE I,

B -

vll ] ' ' ' : 1

(89500, 1.0kv/9/4mir 25,0k SE (M)
[K2-54 CNF /[ZL 5% U — 2 (i

2-55 |Z CNF EAEENIZAE U2 N2 ZEBR IR v b U — 7 iEE DR L
FHET AT, 20Xy N —ZHEENRLEEICR LT,

$4800 1.0kV 9.3mm x50.0k SE(M)

[X]2-55 CNF (Z L SPERIELEND R > P T — 2 fEaEr
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2-56 (Tt & CNF OFLRHEERIC R > b U — 7 BEE N TER S VIR T &2
Y, MHEREICH Ry U HIENTERRTE 5 2 L A LT,

$48001°0kV 8.4mm x50.0k SE(M) 1.00um

[X]2-56  #f#E L CNF (2 L SEKRIEE N DR > f T — 2 (i
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