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ABSTRACT

ABSTRACT

Keywords: concrete durability, rapid chloride ion penetration test, fly ash concrete,

slag concrete

This research uses the rapid chloride Ion permeability test to study durability of
concrete containing fly ash slag. The rapid chloride ion penetration test developed in
the 1970s for the American Association of State Highway and Transportation Officials,
referred RCPT test, and is also included in Taiwan test standards, namely CNS 14795.
This method use external 60V DC voltage allows quick access to the chloride ion into
concrete. The current value was measured by calculating the total charge passed
utilizes the wet saturated conductivity determine the overall concrete as concrete
resistance to chloride ion intrusion. Since this method is simple and short
measurement time-consuming way of advantages, it is widely used to assess the
durability of concrete. However, many literatures indicate that the test results to
RCPT for fly ash and slag concrete still doubts. The main reason for the ions in the
pore water of fly ash and slag will be affected, leading to experimental error.
Therefore, this study hope to be a series of experimental studies and literature
collection, to put forward a draft of proposed amendments to this test method to be

tested in the future fly ash or slag concrete can be followed.
This project concludes that:

1. The compressive strength of fly ash concrete in the age of 28 days, all
compressive strength of fly ash concretes are lower than the control group,
when the age of 91 days, most of fly ash concretes will be higher than the

control groups.

2. The total charge passed of control group and slag concretes are increased with

water binder ratio increasing. And increases with curing age, the total charge

XIX
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passed of RCPT was reduced by 12.1 ~ 39.7%. The total charge passed of
RCPT is reduced with increasing the slag content of concrete. Slag concrete
at 28 days curing age decreased 41.6 ~ 82%, 91 days decreased 47.8 ~ 86.9%

compared to the control group.

The control group and the fly ash concrete in total charge passed, total chloride
ion content, and the chloride ion penetration depth have the same trend. All
properties increase with water-binder ratio and mineral admixtures content

increase.

The test results also show that a good linear relationship between total charge
passed and the chloride ion penetration depth in each mix groups. However,
different linear relationships represent RCPT transport mechanism is

significantly different in different concrete group.

By chloride ion penetration depth and total charge passed relations analysis can
suggest the fly ash concrete results of RCPT adjustment formula Qg =
1.18Qf + 2042. Slag concrete results of RCPT adjustment formula is

Qrs = 1.23Q5 + 1776.
This project comes to the immediate and long-term strategies.
For immediate strategies:

1. Suggestions can follow this project mode, and then proceed with the
research of concrete mixed with fly ash and slag adjustment formula to

the future of CNS 14795 upgrading can be more complete.

2. Recommended that future research can be a variety powered mode,
change the test solution, and the changes internal concrete pore solution.
In order to better clarify the influence of ions or electrochemical

activation of various parameters under various experimental conditions.

3. Proposes to expand study of the effects of water-binder ratios, the

contents of mineral admixtures, and curing ages.



ABSTRACT

For long-term strategies:

1. Suggestions collation research data, and refer to this research, conducted
on CNS 14795 upgrading provisions. Explained using RCPT to

determine the chloride ion resistance of fly ash and slag concrete.
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tests for concrete,” Cement and Concrete Research, Vol. 31, No.4 pp.775-780, 2001.
* Hooton R.D., and Emery J.J., “Sulfate resistance of a Canadian slag cement”, ACI Materials Journal,
Vol. 87, pp. 547-555, 1990.
PR CEIRFRBFAAL T IR FRmr Xt R 63T 40 2003
> Hogan F.J., and Meusel J.W., “Evaluation for Durability and Strength Development of a Ground
Granulated Blast-Furnace Slag,” Cement, Concrete, and Aggregates, V.3, Nol, pp.40~52, summer,
1981.
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36 Princd W., Perami R., and Espagne M., “Mechanisms involved in the accelerated test of chloride
permeability,” Cement and Concrete Research, Vol. 29, No.2, pp.687-694, 1999.
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RCPT & A3 B2k > 2 * WA RenPesd RS af A PP idskiz > 3% o
d 3 RCPT T8 4 7% i 4 MLm= ik vl i 0 F100 0 4p B Gm % 44 o
CNS14795 4% # 3.3 & 7 235 RCPT #% % %%k & 37 7 S s g #gte
FRT 22 N RAGRFREAI DERF TERLF-FP g LEF LA
BB pEFRES (¢ 3 %’w‘?]: seenfrdl ezt ) RCPT sk % » (71t
¥Haoi7od tbﬁagwr’aévﬁ%?f%;ﬁ;ﬂg RCPTE* A& FREI Ve A4 n
oS R AL L RCPT 4R B RSk 878 o H 0 M2 10 @ M 1 2 ¥Ta Jrofs 4727
PERPRRG O ERREMO R LFACERAY F BRI ER YT

Afred dlER R A I ERE N FRELEET LM o HB ALY
FRAI FRFIERE > FREJEUETE LM GO BRI BAS B FREK
2 ERSFEEL G FE g AR R WA LR R A

f‘&g-ﬂs e pB_QrT °

R

M RSR R § 2 A A B LR S AR B R B
e o HP Rt REER S 0353 0650 ERTIEEP B ERRES Y
g Y KE PR B BRBER L AT A BABRT AR R
MERCFF DT st o p BRI RPN RF H H4000 BoREF R B o BT
BRGE S 6 BRLLFERELN0%50% P RLFHFERBF R D
30% 122 Ak A4 B R o 50%4 Bl o RGA%R RHCGK T 5 0%20%30%
50% 0 5 ®3 AT {ABR AN 4 40% R dcle o Eok e Bhcdok 3-1 07 o
ABRGE 2 R R R 28 et 4 D 36 et o & mpet 10 RLIE
20 B iRA L R o FMIOEITE T 10 24 B R 20 24 Tl o R

FiseiF-k? RE MR R EHS L 282291 2  FERLIREHELE
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i & S TEBHRT /A ERAIAAMLNITEELEY

TR R RS RCPT 3#5% 22 RCPT i85 15 L iR RN AL F 3+ kAR E R -

%31 RS m Rk

o R e =

KA 0.35 ~ 0.45 ~ 0.55 ~ 0.65
Th i BN N
Todr BALG e B 0% ~ 20% ~ 30% ~ 40% ~ 50%

(FAL KR : A7 p FRTD)

o RRI ESFPER
AFEE TR ARG m AR e F ok RIE S F s~ 4000 40K %
Fhe st i s Ha ko B AT i o

ok
MG R L AT Rk G 1 & CNS 13961 2 ASTM C94 = #7051

SRET k- mFRY KOk R AR T Ac A 32 4 o

% 3-2 L& kE% % 5% (ppm)

Bk IE P 7 ¥
F 4 0.33
FRELe AR 0.20
i 12 P F (NayO+0.66K,0) 0.29
BREHZE 0.01

(TR KR A7 p FER)
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Ji
el
B
A
&k
i
‘3‘%
b
\_.
1%
i)
e

kR

AT R SERE P A Aeng - AKE v E S 3150 & 33 5

SR S A LR

# 3-3 kKR @ is B

E R CNS 61-R2001 PR B
fn & Fineness Min: 2800 cm*/g 3520 cm®/g
i & * Soundness Max: 0.80% 0.05%
7 ® FURR G R Min: 197 kgf/cm’ 312 kgf/em®
28 * pUB B Min: 281 kgf/cm’ 412 kgf/em®
#» 4% . Initial set Min: 45 ~» 4 (fa+ 442 ) 30010 448
% 4% ¢ Final set Max: 375 ~ 48 (f+ 442 ) 5030 &4
= 3 ¥ (Si0y) - 20.89%
§ 1445 (ALOs) - 5.61%
§ 1“4 (Fe05) 3.13%
§ i 47 (Ca0O) --- 63.87%
F 142 (MgO) Max: 6.00% 2.93%
w4 §(L.OJ) Max: 3.00% 0.73%
7 % 7% /A (Ins. Res) Max: 0.75% ---
& = 45 (CsS) - 50.40%
L= 45 (CoS) - 22.20%
sEps = 41 (C3A) --- 9.57%
sE4B L v 4T (C4AF) --- 9.51%

|

(FR KR D SARRRRF A2P)



Poit & Y3 FHEBH N B AR FRAIAALN TR LAY

o
=

AT A 2 BABp ST A 27 0 ik CNS 3036 A % 5 Class-F % &

A W E G 22600 BitE AL EAdek 340

%34 BRAELEXL

[ SR T 3218 (%) s
(CNS 3036)
SiO, 50.00
ALO, 28.41 =R T0%
Fe,O, 6.98
CaO 5.99 ---
MgO 1.39
K,O 0.13 -
Na,O 0.09 -
SO, 0.47 I3 3%
ELE 4.62 /]2 6%
% (7 %) 86.8 <5 75%
% 1 (28 %) 97.8 3 75%

(FR&R: 2T 29)

RE

AL R 2 ER S BRI LT A F 400070 & 5 2.82 0

A g & A Eddhok 350
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BER ERRER R
%35 BERIECESL
g e T i (%) AR
(CNS 12223)
SiO, 34.28 38%J4 T
ALO, 13.52 16%11 T
Fe,O, 0.39 1%
CaO 42.39 37%:1 ¢
MgO 5.95 10%.4 =
SO, 0.52 3%
14 6 ff (cm’/g) 4390
B (T %) 84.8
1 dp 328 %) 116.5
(FRXR P HBRpeiRizs Aad)
S i
AFTRAI Y 2 E R ZART AR SART RS E P L

F(SSD) % 2.74 » & A 455 i %

dodk 3-6 0 BT e s T B4oB 3-1 frE o

% 3-6 A FTEKRE S

T ATEE% AfEE% AHEE%
1" (25.4 mm) 0.00 0.00 100.00
3/4" (19.05 mm) 1.40 1.40 98.60
12" (12.7 mm) 22.75 24.15 75.85
3/8” (9.5 mm) 15.00 39.15 60.85
NO.4 (4.75 mm) 48.00 87.15 12.85
B 12.60 99.75 0.25

(FAL KR : AF T f (7 AETD)
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R AR SRR EE EEEL RS L R

100 <>

e

1

90
80
70
60
50
40
30 -
20 -
10
0 ‘ — T

Cumulative amount passing (%)

1 10

Sieve size (mm)
Bl 3-1 = A Ff 2 B fefie s F §

(FAL KR - AT g p 7KL

o ¥ 47

AT 2wt HEARE R AZ RES Y epafe o Hit &

100

(SSD) 5 2.69> &~ 1738 Bk g & 4ok 3-7 #751 > H o s s e o # B4R 3-2 #7oF o

%37 mA 2 ok

S FTEL% BHEEY dHERY
3/8” (9.5mm) 0.00 0.00 100.00
NO.4 (4.75mm) 1.24 1.24 98.76
NO.8 (2.36mm) 18.00 19.24 80.76
NO.16 (1.18mm) 22.04 41.28 58.72
NO.30 (600pum) 14.20 55.48 44.52
NO.50 (300m) 15.00 70.48 29.52
NO.100(150m) 20.00 90.48 9.52

R 9.30 99.78 0.22

(FAL KR 2 AT g p KR
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100

90 A
—— Rk EE

80 A
ASTM C331+ "R

70 -
---- ASTM C33T "2
60 | ’

50 /
40 /
30 p ,/

20 ‘
10 - ) . it

Cumulative amount passing (%)

0.01
Sieve size (mm)

Bl 3-2 feFjz spriapes TR

(FA-Rif: 2877 P 5 FER)
S8 RES RV R
AT EE - SRR R S
AT RAGREL ot RBR A 39 A TR v
¥- =N F a8 S iRF

»

45— ss vks 4
L <

Bis- #F A& AR I*fl_’—!ir()a%/Tﬁﬂ“’i
55FRE S50%-° % 3-10 2 % 3-11 32 A7 BT fet K
RS WETrieor ok ? R 28 X iR E R e

B

S HeF N A RML s e 35 %R 0.35

BE

10

o H P X

65 %
257

2o FpBERAR Y IF

§a S PR e F R R o £ 3-8 %

5

'y C h e ;"T BB BB AR o
L 0.65 o

15 20% -
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Poit & Y3 FHEBH N B AR FRAIAALN TR LAY

# 3-8 AT RS f ik (B RES)
=g kg HL g HL g Hng
% g vl
0% 20% 30% 40% 50%
K% C350
F352 F353 F354 F355
0.35 (F4le)
kg C450
F452 F453 F454 F455
0.45 (F4le)
PR C550
F552 F553 F554 F555
0.55 (F4le)
kR C650
F652 F653 F654 F655
0.65 (F4le)
(FAL kR 255 f (7 5T)
439 AT RAI RV HERY (pERED)
g g HLg =g HLg
% B vl
0% 20% 30% 40% 50%
R C350
S352 S353 S354 S355
0.35 (F#12)
KR C450
S452 S453 S454 S455
0.45 (F#12)
kg C550
S552 S553 S554 S555
0.55 (F4le)
kg C650
S652 S653 S654 S655
0.65 (F4le)
(FHEKR: 2770 7K




LEE S 23 S

Ji
<‘:n

Z 3-10 *F7 7 B ARG fert k3t

RS -k KR & % o f Fe |
fert Shsh | (kg/m’) | (kg/m’) | (kg/m’) | (kg/m’) | (kg/m’) | (kg/m’)
C350 160 457 0 956 856 3
F352 160 366 91 956 825 3
F353 160 320 137 956 809 3
F354 160 274 183 956 793 3
F355 160 229 229 956 777 3
C450 160 356 0 956 953 0
F452 160 284 71 956 928 0
F453 160 249 107 956 908 0
F454 160 213 142 956 896 0
F455 160 178 178 956 891 0
C550 160 291 0 956 1008 0
F552 160 233 58 956 987 0
F553 160 204 87 956 971 0
F554 160 175 116 956 961 0
F555 160 145 145 956 957 0
C650 160 246 0 956 1046 0
F652 160 197 49 956 1028 0
F653 160 172 74 956 1015 0
F654 160 148 98 956 1006 0
F655 160 123 123 956 1003 0
(FH KRR 2 F p 7 ER)

31




Pk & 33 55 3% 0 F ¥R FREDI A AL ER 2]

4 3-11 AF 5 U BRI D fert k3t

R -k KR B F ¥ H Fe F 58 3 |
fert Shsh | (kg/m’) | (kg/m’) | (kg/m’) | (kg/m’) | (kg/m’) | (kg/m’)
C350 160 457 0 956 856 3
S$352 160 366 91 941 854 3
S$353 160 320 137 941 850 3
S354 160 274 183 941 846 3
S355 160 229 229 941 842 3
C450 160 356 0 956 953 0
S452 160 284 71 941 948 0
S453 160 249 107 941 945 0
S454 160 213 142 941 942 0
S455 160 178 178 941 939 0
C550 160 291 0 956 1008 0
S552 160 233 58 941 1004 0
S553 160 204 87 941 1001 0
S554 160 175 116 941 999 0
S555 160 145 145 941 996 0
C650 160 246 0 956 1046 0
S652 160 197 49 941 1042 0
S653 160 172 74 941 1040 0
S654 160 148 98 941 1038 0
S655 160 145 145 941 996 0
(FH KRR 2 F p 7 ER)
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ok fu& CNS 1232:8 7 L Hi#eh R B Rt H 8 Eeke 52304
4wl i RCPT 2% 27 RCPT p5kis L iRR Rt 7 3pF kR £ ¢ RCPT #

R E R

\\\x

SR YR N - %f‘w."l'f#’ﬁfuRCPT?‘;ﬁ%%é LRRRRS FAFERER

BEAE

RCPT #%is 2 FRAR R 43 ERE R

AEHR GHERCFW I RRE T - X RAKAEFE > d KA
e > BB LRREEEL A BRI L A BB EFS 2 FMRA lom F
B e BBt HEMFER lom I Sem 7 B ERBRS fA D 5N o qp R RP
HrT oo

1.

X

o BBt Bk AR 0L L om g o I F 2¥TG Bk R BE-(F
LREBA S BB ERR 339 T 0 FEFAGE 0lemiFAER 15 > 1

o

\F‘b

L ERS AT AR R 4 g
2. R ERTH D EMIERFMER lon I Som = Bl ST HEE 2 7 E

B & Tem 2 305 0 4ol 3-4 9777 o B P BB R R

Bk o BB S0 GZREI AT RAZERF RS ZE -
ERRRGE F 4 kR Y5 CNS 14702 feip 2 H e 7 > F e & T

CREYS R REF AW ERR R F 4T RR o
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Poit & 1+ T E BRI U AR EFRAI AALNTELTY

Bl 3-3 R 287G Bk R E

(FHR KR 2L p FER)

Core cutting by

2.5 cm cube Cutting by

1 ¢m thickness

o
-

|
|
|
|
|
|
|
: : ]
- H P “ /——-

\ e .

RCPT i#Z ~ 478422 & > d # 3+ 7 2 LIFRDIPRTE > ¥ 1Y

] P RCPT @Bk fs g p30g g3 2 £ 1025 o



AETATR Y hg I 7 E AT 2 5 CONS 14702 Al BR B3 B E 3 A
IR T ARG 4

MELRZRTE PRI RPDT O EBOR A SR B3 E ATV %"f?
PR hipd 3T 2R T Z'}Uﬁa,w@r'—],w&:{ﬂ‘ﬂ;y,gp‘,—rm;g%}o;fprggﬁﬁr

el

(A) HBHiEsmd 20 B8 10g 11+ BN & M4 o

(B) #f 4 i (7 LB A7 B o

(C) FEris #4342 850 pm 2 20 %2é (AASHTO T260 3 50 556 )
Pl BREGGR R I0g R FF eI FB 07

(D) E B4zt ikyp CNS 10787 KA MoKk i B A 477570 #5 R (FH2E 1
o 250 mL B ¢ 0 4o r 7SmL 2 B ok 2 A 4T Ibe » 25 mL AR
pe (1:1) igisphi @42 -

(E) #&Em R EFg ol A%

(F) B 344 I £4 &3 F > 55453 % 12 9 om 2 iR S (AASHTO
T260 % Whatman 40 £2 41 55ip A ) iEim > © B8 % 3+ £ Rmk o

(G) #pp A BARET F LA I ER TR - (AN T o 22 3

BEPRY A A EAIREE AEF VBRI R
Tl R TR RIT o Mt & IR R S & AT R e iR Y e NP &
ASTM D512 & CNS 1078 .45 # #r3.% 2 #f fe 41T if 22 i 7.2 & 4% 0.01
N & % 5 5e 4% 7 F f:;“ TERISRRREAA G F F VTR H S RN
T

Ag® +Cl~ — AgCI (3-1)

FAEAREF A AR AR BRI ARG A B - B
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Pt F WS FHE R I B AR AR AALNR TR Y
REVE & 5 439 =z BRERSZ0RF S > 22N
ClO +CI" +2H" — AgCI (3-2)

F-RFd T CHRBRETIRYE SHFLARAESRY T REE

A2 AQOH » i %3] > TR %5 620G § 4 Y chi 45 7

=

“1} )

ﬁ/;ﬂ- o T

e

3-5 % *F2 g o1 * drMetrohm 702 SM A 7 iF Tk 0 M REZ ERIHFAR T

= -

10 ppm > * ¥ d TP Mm% Tl e 2T TR VEF UL TR AR
%ﬁd THREPIF LEAT FYPRFDF LT FRERAREFR P AL F
%_% 2L (equivalence point, EP ) » 4[] 3-6 #771 o

o F RH BT A A AR kR T IR AR &

(3-3)

7 Ny s &3+ kR (mole/L); N,yyo, » 0.01 NHRERALAUE % > d 3

RS el b X RT3 Fltd%k e F R 0.1 N AR & 1 43 iRtk 20

Viago, iF TH BEA AU R F R R (mL) 5V 5 & 353 0RF Tk Ak (mL) -
F AR R AP E S O ST g
(A) #4LmEd s85 5 8
R iF R T IR (A8 (S B AR E 4§ R

(A- B)x N x3.545

FHmr s T ERC = (%) (3-4)
Sw
SRS F AT 5 B C, =Cp xW xﬁ( ke/m®) (3-5)

F¢ AR REAEAGE Rk (mL); B L 5w sk 4UF T gk(ml)
NGZAHESF B R FRA S, 5 kM (mL) W 5 fer k37 #n

2REAHE = kB (kgm’)o

(B) A HRZI & 5
TR L ETANGOENG DI EARARRS F S E

N
i

_ (A-B)xN=x3.545
o™ S

WHRRRY AT ERP (%) (3-6)
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BZR RERRAGRE O
,ﬁﬁﬁﬁi§$éﬁﬁcci%xDx£6@gﬁ) (3-7)

F?SAEEMAM (2); DARAIEIERAEAG ) e B (kg/m’) >
WL FEP R NRA o

%] 3-5 Metrohm 702 SM 3] & =iF ik

(FHRKR 2L p FER)

=
S

e

0 20 40 B0 80 100 120 140 160 180 200

@ N N W = = o W Ao
s ]

o O O O O

s~ B (pl)
Bl 3-6 if BT =% HA A~ B M G
(FAHR &R A5 p 7 5R)
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Poid & Y3 FHEBH N B AR FRAIAABN TR LAY

FHEYPFRARK > AP T2 P AT REFF I RRAT R
o B R AT R Y IR RS R PR 2 T RRID ppb &
ZER O FIM AR P2 EFAREI P FRI O T1 Fo R R L
D ARRER BT 100 ppm 2 B E 0 2 E L FIA G L v =l B
P FE Rk ARG -

BT K472 L R S E A ONS 149180 B RIT F_i¢ & ipli3 i i i B4,
2 AHEE 0 B R A A AR TE A SR L A2 b PR N TR
R RARBAEL R ARSI RET  LAEEH S - R
BAET od B Y Tl M LR FRETE S SRS ¢
A2 4P My ARARF A D ARER R TN g RN R R 2
R 2 SRS E SRR ERRRRET S LAY oM
CREE RN '?i*ﬁﬁﬁ@’E%é“%Zk%&%ﬁﬁﬁ%?E%ﬁ
F R RSO TE B e F S R 2 e B T A AT e B 37 4T
LB AlehdE S kAT S R o AFT Y AT Y hdgS K 47 K 3 Metrohm MIC -
RN A RWIRER KT RERRLEBREIER X p R RS
Bk o AR AR AoB] 3-8 7T o

| -
m\ ‘-f"
-
2 5
2o -
1 = 4
: 2
1004 - | s
~ =
so] l =
‘_' l =
o b4
(115} - ‘ ;
3 [ =
- =
201 z =
¢ =
= : |
A &
r*a4 2 o !
20 J“ 3 | J| s A% ’l__ s
e LAL -1 L N ~—l - Wl — - sl
[ema e e e
o1 2 l[f*: TS 9 1011121504 1516 17 1S 1920 21 22 23 2425 26 27 2% wmin

(FAL KR : AF T p (7 AETD)
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B 3-8 Metrohm MIC #2583+ & 47 %

(FH KR AP p FER)
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S
s
bt
oy
o
4

Yr® Fiok

AEFRBFAT ARG R LR T B ARES fert i RCPT 82 2 &7
R IR R R ERIE S R FHARER R T JR L 4 1740 MRS

B SRR 02 °Pﬁg%$§£ﬁ“$ﬁﬂﬁﬁﬁ@
BRBR T A HE R 2 et e RCPT &2 & 33 & ~ F48 g

BB ERER HRERVF TS RERALE R LR Y T H S BR

B R 2

-8 PURRBAEBRES
STF AL (S0P 3 N R 7 28 X & 91 X FUR G A RS MF &
BARFAEL RS ERAL HIRBRDET - £ 413 442 5 4R
B3 28229l AHBEER I B LFRBARFEREE £ 4314 44 5 91
TRER NV R FREIFRVIRBAEFEK L Z T 1A BFAHE FURR
BBk gHRTIE ™3 ka4 psiff & T o
Bl4-1E2B42 4552820l AH#72FEAEnHE AR EI 2R
B2 Fehbthod BP P B IL28 X BARED x;f 3ok 0.35 h 0 H g5y
WEEEFUAFT AT AR en 3 B RAPE TR 24E% > FuFRAE 50%
B2 R o] e At g0 KL 0.35 5 F355 $) C350 0 1.9% ~ okt 0.45
RS 25.6% ~ kIR 0.55 0 42.9% ~ 1 R R 0.65 R0 481 %FUR A 0
PLoRAE 0452 0.65 R IFRAPEE F oA DT 9l X HELEAREDL 0 PR
L0358 045 FEFRAGA R A Aen § RS E A 2 AR P A FR A
B 5 F355 g C350 5 4c 24.6% ~ 11 & FA455 $i C450 3 4c 15.6%+R 55 B o (e §_
BokdEt 0.55 22 0.650 355 F R § 30%PFHUR % B E Tl F 2 4 F553 #&1 C550
H 4v 7.7% ~ 72 % F653 #ie C650 3 4c 12.9%FUR 55 B » & 5k 478 30%3F
% 2 3 > 4o F555 & C550 8 7.7%FUR % B ~ F655 #1 C650 i > 6.5%4 R 5
B ARgRT 28 * ¢ 5 TRARN 2 ARY o
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Poid & 3+ TE PRI R AR AR AAMRTFRLAY

41 BRRFI REHEL 28 2 FRBABEKRLE S

PUR 3 B 5% 4 % (MPa) E
fie bt ShEn

=L w2 w3 MPa psi
C350 52 53 50 52 7570
C450 43 43 41 43 6208
C550 35 34 35 35 5060
C650 27 29 26 27 3970
F352 49 50 49 48 6987
F452 40 41 41 43 6298
F552 28 30 29 28 4123
F652 21 21 21 20 2979
F353 51 51 51 51 7460
F453 42 42 43 44 6359
F553 28 28 28 28 4070
F653 22 23 22 21 3061
F354 52 53 52 50 7357
F454 38 39 39 39 5678
F554 27 26 26 25 3670
F654 17 19 17 16 2393
F355 50 49 50 51 7371
F455 33 34 33 32 4706
F555 20 20 20 20 2870
F655 13 14 14 14 2039

(FA KR A7 p (THER)




£

42 BRORRFI REHEL O 2 FRB AR FEKRE S

i
At
o+
9o
=

PUR 3 B 5% 4 % (MPa) E
fie bt ShEn
=L w2 w3 MPa psi
C350 56 58 58 57 8384
C450 43 47 44 45 6526
C550 39 38 39 39 5643
C650 32 31 30 31 4462
F352 70 68 70 69 10113
F452 51 51 50 51 7433
F552 38 37 39 38 5524
F652 33 32 32 32 4721
F353 72 73 69 71 10423
F453 51 52 52 52 7547
F553 42 41 42 42 6065
F653 34 36 35 35 5109
F354 72 71 72 72 10439
F454 52 53 54 53 7754
F554 42 42 43 42 6172
F654 32 33 33 33 4768
F355 70 71 71 71 10283
F455 52 51 52 52 7568
F555 36 37 35 36 5278
F655 29 29 28 29 4218

(FA KR A7 p (THER)




Poid & 3+ TE PRI R AR AR AAMRTFRLAY

2043 pr Rt AE M 28 R FURE R RR R

FUR 3 B 3% 2 % (MPa) E
T RAR

=L w2 w3 MPa psi
C350 52 53 50 52 7570
C450 43 43 41 43 6208
C550 35 34 35 35 5060
C650 27 29 26 27 3970
S352 50 53 53 52 7589
S452 42 44 44 43 6332
S552 38 37 37 37 5422
S652 28 27 28 28 4040
S353 57 52 56 55 8022
S453 45 43 47 45 6545
S553 38 35 36 36 5303
S653 33 32 33 33 4759
S354 58 56 54 56 8171
S454 47 46 46 46 6747
S554 37 37 36 37 5333
S654 31 32 31 31 4562
S355 52 51 51 51 7503
S455 36 38 37 37 5379
S555 33 32 33 33 4762
S655 26 26 25 26 3737

(FA KR A7 p (THER)




YrEFAT Y%
%44 Rt RAI RENELI FURE R FRE S
FUR 5% R 5% % % (MPa) T
fie bt St

ELi 2 3 MPa psi
C350 56 58 58 57 8384
C450 43 47 44 45 6526
C550 39 38 39 39 5643
C650 32 31 30 31 4462
S352 58 57 58 58 8451
S452 48 45 44 46 6660
S552 41 42 41 41 6017
S652 31 31 31 31 4504
S353 60 58 58 59 8563
S453 49 48 50 49 7176
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2 7 j7 £ (Coulomb) Tiawd g EgE
fie bt ShEn
ELi | EL ) 3 (Coulomb) | 7 i {247

C350 3743 3887 3462 3698 4
C450 5017 5069 4946 5010 %
C550 6359 6409 6263 6343 %
C650 6917 6998 6896 6937 %
F352 1039 1081 1066 1062 [
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F652 2544 2588 2607 2580 4
F353 875 904 881 886 o 14
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F653 1838 1911 1873 1874 [
F354 624 645 696 655 & %
F454 821 833 893 849 o 14
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B % i 2 (Coulomb) TERTFE & B
fie vt St
ELi w2 A3 (Coulomb) CREX ey Ly
C350 2992 3046 3397 3145 ¢
C450 3962 4705 3864 4177 B
C550 4399 5169 4214 4594 %
C650 6002 6079 5118 5733 B
F352 322 334 362 339 & 1
F452 532 541 566 546 & 11
F552 689 693 711 698 & 11
F652 907 921 955 928 1
F353 208 209 211 209 & 11
F453 308 321 311 313 1
F553 404 411 425 413 & 14
F653 546 551 553 550 & 11
F354 150 149 151 150 & 14
F454 221 221 225 222 & 1
F554 268 266 274 269 1
F654 330 342 344 339 & 1
F355 139 141 146 142 & 11
F455 208 211 216 212 & 14
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C350 3743 3887 3462 3698 4
C450 5017 5069 4946 5010 %
C550 6359 6409 6263 6343 %
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