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a9 ko] 1.7%5 ZIshE gl Fol 8] A 9 AAdS A7) oJfga, FES s
H3}7] o X, U]rij/]r*i, 2 gl AAlde wE ~HAE s o XeEHE 14 TS 1.7% o3t E A
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Wrre ~H g A7 BA A A S (Corrosion Initiation Resistance) & A7) ot} BA7) A
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1> 1>

(6) 7-2](Cu, Copper) : 1.0 ~ 4.0%
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93.3Mpaz A44E F U}

gkl FA3 SHo] stElA = AS-, el vl 2HAd@AE S nixle] A AE & Jernz, wjd
o] AA AF=rE S7HE § Uk A=, wjFe] AgEE 88 S0l Sk, HlTe] dols AA FHAFA
ofF &l ATt A Hlold 5= vk, dEl2, $E7](100)2HE AEHE WS A7) Yste], AFE X
FZF WA, FZ(loop) HEIZ wj#S oJe] W HZ(bending)dte] wixe a7l A ®Hl.

[44d zH1E 2~ e 94 ]

571911009 FHol 71Zxste], 47] 7] 23711009 Fx5E, S W¥sd T Wi 449 &
Aok, P a, 94 A FHe 974 dEVY WE s wEt o A7 2449 & . &, 4F
719] &%l A7 A4 2HA 2 FH 9AE AAHSE Vel 2 4 o

ag=, 2.5kW o] 3.5kW o|ste] F=x=
T(220) & 7] A 2EHAE A
2 9.45~9.60mne] HE WelA FAHE 5

=
FH(220)S A7) A4 zEIQIE A ATo

AL 9.45~9.60mme] W oA A= & Yr).

5
ZHo g FASE A4S, 59 wFY 942 12.6~12.8mm,

of| 24, 3.5kl o] skW o]ste] Fx &

Folu#(210) X EZH)

g 2 F7] 23711009 oA, A7l
= EZE djde 9

Zhe @71 23713000 oA, 71 F9ue210) B B
S0
=]

=
2 Q) wjEe] 97L& 12.60~12.80mm, EZujEke] 9]

E oo d2A, 5k ol 7KW olete] v wHE 2t 7] 2310 SleiA, 47 FAduiw(210) 3 E
(22008 47 A4 zElE s Adder s A, 7] FEE(210)9] £ 2 15.80~16.05mn, =
Z1¥H(220) 9] 9172 9.45~9.8me] WS Weld P42 5 ok

ook ddl®=A, 10KV ol 15k oste] X TEe e w7] 23711000 AolA, 7] FUHE210) 2
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[0258]

[0259]

[0261]

[0262]

[0263]

[0264]

[0265]

[0267]

[0268]

[0269]

ZIHS3d 10-2018-0104509

E&uT(220) S 7] A4 2EHAE A FHor FASE AF, 54 w#(210)9] 2172 19.00~19.20m, EE
i #H(220)¢] 7S 12.60~12.80mne] H Wl dAH=E 5 Ut

sEE Z2e 37 2371(10)d JdAA, Fr] F9HE(210) 2
Q1 wjH(210) 9] AL 17.40~19.10mm, EZ

T U2 o2, 12kW o4 17kW °]3}+e)
EESu|#(220)8 A7) 94 2Edes F %]
W H(220)9] QAL 12.60~12.80mme] W< oA FAH=E F

o

B AN dE &7 237)(10)9 &% SHo] 12kW o)A 17kW olatE FAHE= AL Exo=w i),

A

F 3

WY %=(T) R134a R410a R32
(Mpa) (Mpa) (Mpa)

-20 0.03 0.30 0.30

0 0.19 0.70 0.71

20 1.47 1.35 1.37

40 0.91 2.32 1.47

60 1.58 3.73 3.85

65 1.79 4.15 4.30

[F 3]& F=xstH, R410AZ PwlE A}83 A 65TColAe =780 4.158 Vehte g Ay A7
(P& 4.15(MPa)E AAE 4 Ut}

Kike:

[>

Hlle] 2 Aol

2718 wheh o], & ¥ (S)& ASME SEC. VIII Div. 1& 7l&o
5% ¢ W 4.15 MPa® A4 €. AAH 01

B

2 A ARt

"
8

R410a0]al Yuje] 2=7} 6 5 S
Agate] wje] 7o wEt AbE W] HA FAE O 22 | 4]—% 3 FA Aok
#% 4
HA FA(m)
nhzlE A &gk AkE H AT
zz AN (4 2H A~ H] 3L o] (R410a)
917 4 (2] W)
ASME B31.1 | JIS B 8607
R134a (ty) (tytexrta)
$4.00 0.40 0.25 0.05
$4.76 0.40 0.26 0.06
$5.00 0.40 0.27 0.07
$6.35 0.40 0.622 0.30 0.10
$7.00 0.40 0.32 0.12
$7.94 0.40 0.622 0.34 0.14
$9.52 0.40 0.622 0.36 0.16
$12.70 0.50 0.622 0.40 0.20
$15.88 0.50 0.800 0.45 0.25
$19.05 0.50 0.800 0.49 0.29

_20_



[0270]

[0271]

[0272]

[0273]

[0274]

[0275]

[0276]

[0277]

[0278]

[0279]

[0280]

[0282]

SIHS31 10-2018-0104509

$22.20 0.60 1.041 0.53 0.33

$25.40 0.60 1.168 0.56 0.36

$28.00 0.70 1.168 0.60 0.40

$31.80 0.70 1.283 0.64 0.44

$34.90 0.70 1.283 0.68 0.48

$38.10 0.80 1.410 0.72 0.52

$41.28 1.00 1.410 0.76 0.56

$50.30 1.00 0.86 0.66

$54.00 1.00 1.623 0.90 0.70
[ 4]5 F=x3hdA, ASME B31.10] A% ZEd A4 el e Ha T4 JIS B 86070 A3}
EEE 94 2ddes Fud Ak FAR B0 £ Aok oA, AAdE Ay 2EdYs FRe 48
Aolar vaels /)Ee F B HEF Aolk

JIS B 8607+ dXEo A Al wj#he] 7| m==A JIS B 86072 -0l = ASME B31.19H= @& 34, YA}
AN ol WE ARTFARN teabe LEEHA For R HAFAZE ASME B31. 18T A EEFATH tea b
BT &, 589, &¢Fvw, €FvFE v, 2HdY=Y 49 0.2mE AAHE = Q).

ES
o] A& FA= ASME B3l.1o &A%t =&% AolX ¥k, R40lae] Wul&

Ao mE AA zHJAE A G

AREBhE A9 e aEEte] oF 0.1~0.2m AtolollA AR EE AAC] wiE Fol A& Thsd FAE A
Ag Zojtk. &, AAdlE, st dE2A wRlE Fol Hi FAE Aljtete AL® oW, ALtE HAi
FA ol el ] wixle A7) b & Y xste] WE JhEstt

FAReR, [ 4lA L AA(97.94)9 A5 AHEA, HAAdE HE&rbee wize] FA7F 0.50mm
olm Hluld:= 0.622mAS AT = U}, F, FLI A S AEF AAE uTS A} Zo] AA
Al ZFHor PAZ Agoes wiHe] FAE S AAANA 7 ASE 9HEid, ol ai#e] WAS dS
A 8 F deS gy

A7) Zul(210)9] 974S 17.40~19.100me] Bl A FAHERE [F 4]1F Fxed A7) FAET(210)9
Xl 942 19.05mmolw, 7] Fl(210)9] FHAFAE, ASME B31.19] 79 0.49mm, JIS B 86079 7
§- 0.29mmo] ™, mFRE A& Ao A9 0.50mE FHET & At

| E4u3(210)o] He"® 4 U= A FAGS JIS B 8607 7Eo®,
0.29mm7} ©v}. A=, A7) FYuiE(210)¢] WAHES 18.47mm (=19.05-2%0.29) ©]et= dAAE 4 Ur}.
s, A7) EEuE(220)9] 91742 12.60~12.80mme] Mol FAFFER [X 4]E5 FxsHA Y] EEa
(220)9] FFuid AL 12.70mmolH, A7) EE8]dH(220)9 HAFAE, ASME B31.19] 79 0.40mm, JIS B
86072 74%- 0.20mme] ™, vhE &3 AAlde] 49 0.50mmS A 4= Q).
weA, A7 e F, A7) EEud210)] FHe" £ dE A FA%S JIS B S
0.20mm7F ©t}. A=k, A7l EEuid(220)9] W72 12.30mm (=12.70-2%0.20) ©]&t= HA=F 4 ut.
A, 2 AAldo] wE +F71(100)00 AFEEHw v AL 4E7]19 ¥ Y Ev I 2371(10)
o] FxsHoel 9ty AAEH, AALHS ALEE = Yoo uet 449 4 o).

ANesk Lol FY Wit EF wMH Ay A Fuor TS A5, 2HUU2Y HEsee 7
e Hgel matel Ar] wiel, F34 1o olF AgHW wpe] TAF 2L F UL ¢ F
Ack. Z, FE EE R RA0R R 94 22 3ug ASHoRA HEsHe IE 4
N3, olol mel A N A T PaF FAE S A FolT)

mepd, B A me Ay sEeles FRe Sl B ot $U¢ 94 RS AAHdSE
Aol ¥ AAER 4AR & gonz, Injd FEAFE AANL F Au Ird EREEe AHE
it

% 62 ¥ wyel A 1 AN ey Zuces Fee] AZPHE Hel BRS AEolu, E 72 E 6
o W7 gl FAGDE AFHoR Wl Evoli, & 8o ® 6o &Y FASS MFHOE 2 Evle]
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[0288]

bol el sjeelE 7]

o

1% o]

o

ol

XO

AxAg e AL 5

-
X

&34

=

4(82),
ol

3L

o
4 (S6)

ar

o

H ¥ (Slitting)

2~

=

Z(S5), <14 (Drawing)

d SAED,

3L

o

ok
H

, 3zt

A (S4), A2 (Cutting)

3L

o

Einls

-
X

o] o

gl

A(S3), & (Welding)

(Bright Annealing)(S7) 3<%

3L

o

J(Forming)

[e)

=

T olFolxl

1

[0290]
[0291]
[0292]
[0293]

(SD]

vzel
Ho
B

oI

N

(A1 &4

[0295]

271e] & Aol

A

L

3

s 343

o]o

[0296]

i)

0
Hlo
]

NH

e

1

(steet)(310) FHFo2 o]FojXH, AE(310)= AFY

E

Al

(uncoiler)ell 93l ZL(Coil) FAoZ2 FolAdA AFE 4 Ut

& 7ol =AlE mpeR o],

[0297]

HFO o
= 1 —

S
=

o

]

o
il

pl

A=
R

gl 2~

3 AEel

o]

3

(Rol1)(320) AlelEs B3

a2

ok
H

278¢]

e

K

1= WA 3

)

= X}
L

371 AE(310)

[0298]

P2 gz 7t

°

A7F 1mm ©]

=
-

Ea

a7

Alefloll A,

]

=

7B AN E FEE AlEEr, 3

=

=

1.6mm~3mme] 7

Ho

(82)]

vzel
Ho
e

L&Y

(A 2 &4

[0300]

<
=

M=

<
T

2E(332) 5 &%

2=

M=
=

e Zoz o

S

=
T

+

¢

5}
AA o
AJE(310)E A= Y#(331)9] £JFHoa

°

2

(¢
[e]

=

o]

=

A 471 AIE(310)7F

B10)E &d9H
(310)+= &89 34(S2)
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o o2, A7

wEhAl, 371 AE(310)7F 471 €88 (332) 5 F3shAl
ol 93] v 7He] A]E(310a, 310b, 310c, 310d)E o=

SIHS31 10-2018-0104509

Py

37 L8 E(332)E 7] AE(310)9] “6} wako 7 wixEE & 92 4] Fol AdEE 3d Ay
(3320)8 23 F Atk 7] A AFH(332a) & %
) _/": [e)] A

&7
At 7] U‘rT el 315 71E1(332a) 2 ]7—%

=
N
rlo
2
fru
off
e
]
4>
¥
(S
ol o%
o oo
2,
k=)
kg
R
s

Nz o

o)
AN

, B AEBI0)E tE Al 33 AE(332a)
olys HAe T3, 47 AEGBI)= 4

% 2
32
v

S guieieke] Askeh 44 Eu EE R 5 glek olw, AV AIEBI0E A7) SElE(332)9 o8 4R
SHA v =, el o R wiAH e thre] A4 52(333, 334)°l ofs) Zigkd 5 8l

& oF

ot

2ot b
LU CORS

Hhe} o], A7l £AF(313)eE mT(310e)9 YFH(11) 2 JYFH(312)OZHE] ¢

£8Y F4(S2)0] (W, A7 AIE(310)Y U] ™ F-(Bur)7t F42 = Ad+=dl, oY Bure
b k. wkeE A7) AJE(310)9 el BurZb ZEEHA HW, A7) AJE(310)E 7HaE sjso] tt
= oA &4 B ST WMok oy, 840 B FES T Wit viEHE &

1

do s S8y 34(S2)0] SR HA | Bur AAE 93 dAnl FAo] F7}

A|E(310a) FEje] A 2HA2S o] 9 AE 2E(340)S S3A1A #i#(310e)
2 49se 4o osd % 3

of mAlE npe} o], 7] AE(310a)E dZdH ] eFHe] Zd FER fropxl AEolA], Az <]

of o3 ozl IYo] FEWA 4 Ty FEWFgoR wiHoR wjxE tue] Ay FE(340)2 Y
olf gt thte]l AY FE(30)E IYPH ANEBa)E AR 43 2534008 THsUA FSde]
A ek w¥H(310e) FAFo= F¥E & it

102 AE FEe] A4 ZHJIE =S Eol mj#(10e) ] Fdox AYdd s Kol . =, AE(10a)

o] AX 2l aFe ¥ FA(S3)S =3 © %E&(ma 311b)o] M= 7179131 HH#(SlOe)Q q3E

FASDL, 2 FAHS3)oll o3 DA A2 AR wlH(310e) o] $STH(311a, 311b)S A= A3et
L H}o]E(welded pipe)E WEE FAHOZ olald = AUttt €FH FAH(SD) A o] Ho]TE= &-§
I, dE &9 39 71 A3 &37], ok=t &47] B a5 &47] Foll o strjolxl dSdol

& A4 mEQlEagewn ool AES Wol §1F MNe LA Aotk TAHCm, 7] W
FETH(311a, 311b)S Wwe] Ho] Waow gHFoMN 47 FEwGlla, 311D)S A= HFA

oluf, &4 A 7] Wi (310e)2] Zo] W3S upgl EHH (weld zone)(313)7} 63, 1:} 110 =AE
=

=% H]=(313a,

=
313b)7F A 7] wEell, A7l v 95w (311) ¥ A (312)2 H&H (smooth surface) TAASHA &E=

HE(313)9 YgZol= &3 oA do| e FdFF(HAZ heat-affected zone, 314a, 314b)7}
A

A" = Jduk. Ayl d9E8H(314a, 314b)E SHF(313)9F wiIIRZ  ejde] Zo] wEkS ulgl
Hu}.

A(S5)L, A7) €45 (313)9 HE(313a)E FEAHoz Fahgo] Wi ¢FH(311)S HIgHo= [
Hog olald 4 k. 7] Ha FA(SH)L &8 TAHSA) T AL ow o]FolA 5 rt,
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[0320]

[0321]

[0323]

[0324]

[0325]

[0326]

[0327]

[0328]

[0329]

[0330]

[0332]

[0333]

[0334]

[0335]

[0336]

[0337]

[0338]

SIHS31 10-2018-0104509

d dz, "2 FAH(S5)L T~ v= =3 (press bead rolling)S =3
vlo]E(bite) & o83kl H]|E=(313a)E FEAHoz Zehe HAHS 28 4 ot

=12t 24 FAGHAN v @4 2HQYs 2ee welEth &, 44 $A)E B9 371 w310
)9l SIFHGBIDS] AR MEG13)7 AAB 5 ek, A9el nhebd, 44 TS5 $8 FAGHI F
A FAE 5 glen, olshe theA A4 FH(SH)E Ard 4 ol

I FA(S6)E, 7] SAR(313)9] MI=(313b)ell ©H & hal wiek(310e) o] WFW(312)S HEWoR W=
= g

A oz, out FA(S6)S E FAH(S) E £ FTAS4)S AAH AxH w(310e)2] AR e PAHS
74 = E(hole)o] BAE tholA(dies)9d, W FA(S3) # 84 FAHSHS AH AxE 7] wl#(310e) <]
YWARY 22 94s 7IAE ¥ 2(plug) & E3stE A7 HHED A o3 3 5 3

TFAFoR, &7 FAH(S4) H/E= A FAHSHS AF 8 (310e)S Tholxd AlE =3 ZE Aol
23314, olu] HiTH(310e)e] 2FH (311 AW H=(3132)= H|Te] QFH (3112 4] =07 =X

Ho} HAE 7] wio] tho] Aol & Eulalx Eala 24 WEEHEA AA" 3 Q)

]_

d
Mw Y

ZHA 2, Zd7] vl (310e)2] WFH(312)d ¥ v]=(313b)E wl#(310e)2] WFH(312) FAFE Fo2
Hol A=Y wite a5 T FHtal 24 HEEHUEA AAE = 9

it

=, s vkt 22 A FAGEHS AAWA 7] dde] WFH(312) #OSFU(s1) de 84 M=
(313a, 313b)7F AAE < Slvk. ze]ar, A7) wjde] WFH(312) & &3 HI=(313a)7F AlA 7] wiiel,
Wil g-S 1% St A wjee] FR(312) Al Heo

TS A2 AWHoR PAY ek,

= ik FASE)7HA mh A zEJE A RS BAgET. S, A FAH(S6)E B3 AT w3810
e)2 9=1(311) 2 W (312)o] FAH W =(313a, 313b)7F AAZE 4 AUt}

A2k} Qb Fa wieh(310e) 9] SFHGINF WFHEB12)S FFHoR s of, Wi U gdd
< FAeta, B wate] AdE SolstA sb7] HAFelrh. 3, i el wdd K

= Agd Yo 55 AR Qo] dEe KA1 %ﬂﬂ@ EAEA S gkt

o] Fol Z1Al 7ha& F3 MiE(310e) 9 FA3ID I WFHB12)e] 2FH(MEANE FAT

B3] 2E(Bright Annealing) 34 (S7)2, &4 v|=7F AAR wl3(310e)& 7FE3te] UlFo dolles &

4 RS AASE FHoR odlE 4 r. B AAddAE A4 zHdE 2 dx WHES Vo R
99% ol’de] S xEYolE X 2ZE zkal 1% o]3le] dE}l HgolE V] 1i21§ TMHAEE g F S
7

golglae) Hd Ydx A7 30~60mz G717 $lEte], B EX

e Flo

_YE
OH
O_L4
o

\
o2,
1)
8
po
tlo
|
o
o
fru

= W #(310e)S YA £E2 AFZE(annealing furnace, 350)%
ST A7) 2ER(350) Hells w917] Zheb AAGL, 7] AEE(350) WF-E A28 EH EE 7heHY
= 31

2, A7) G0 S 7] AEZ(0E FIHA 29 YD (heat inpu) & DA Ha, olH T YAl
el 1A 2H3, 30-60me] Bt Y= A/NE AEE Y

A7) dEBe FENA Stk A onjatm, 47 ddBe A nAxd 2do) s Fad o
o ek, wekA, B AN E 7] 9AFS Aolar] 18 dAe Wae AN

FILE FAGDAN A7) 9AFe dA Lw, B97) b EE MRG0 oEEned b Aad >



[0339]

[0340]

[0341]

[0342]

[0343]

[0345]

[0346]

[0347]

[0349]

[0350]

[0351]

[0353]

[0354]

ATt

2 A M2 FIAFE FGS7) A, A8 X+ 1050~1100Ce]aL, +97] 7tae a4
£ = 180~220mm/mine]th. wEbA, A7) wl#(310e)S AFE(350)9 AF
20mm/ming] °]FEELEE AFE(350)E £33 4 r).

v w)#(310e) 2] o]
1050~1100°C el 4] 180~

m OW

oA7IM, AT Exg 2=7F 1050C wvteld A zE|AE 7)o SES A2
S B oty dAHe HFRPF)SF 7ty o] Hol AR
T dAg] &%7F 1100CE Z¥shd 12 YA (intercrystalline cracking)olut O*éxio} J_Eﬂohﬂ

SR

SIHS31 10-2018-0104509

A}

wak, 84 M=k AAE WE310e)0] AER(350)E 180m/nin vIwe] o F&ER Bahat e, FAITe] 9

a) Aol Wolxk BAZL otk W, WT(310e)0] 2EE(350)E 20m/ming o oESER F}

d A%, 94 2addsg del EAe S¥o] TR AAEHA S Wk ohz}, 9AEUE s %A

o W& Y% 2717k 30m olFE FHAT. =, WE(3100)9] olFEEo} UK mEw, A 2eelel a7
A=)

717 30 oleh Hof, ¥ wHolA LEE AYE ¥ AR

A} 5
o= H [ o

574(86) R FILE B8O AA Axd & ¥
dgg Jez PAHer Ry § F39 + v

<2 v AE>

T O156E B oddgo A 1 AAde e Ax xeddes A FHo F
S-N ZH(Curve) A8 a#Xolx, & 16 & dgo] A 1 AAde w2

Ho]FE A9 ggiZolt),
15 2 % 162 Fxshd, 2 dge] A4 1 AAde w2 dA zEdex
200.52 MPa olt}. ol Fd| 5 wide] y=I = 25 MPaol Wl <F 175

¥ rﬂ 10 1-r1

, &7123871(10)9] 7]

PN off &
H
rlr
™
EY

A(S2), EW FA(S3), &8 BA(S4), Ak TAH(S5), ok
drdo] wE A4 2Ede]ae 2E(spool) ol 23

4 2EddE s e, T T iRy WA, A, VIt AA ARewels &
Ak, olstell M=, A7 A4 ZEJE R e matel] wis) & | AdAls] A

e VR E(EE Y=
MPa (8ul) %2 Ztoltr. =, 7]
R = |

A]oﬂ ZOOMPaE éXé g 4 glon,
Ay 8390 2 g

A= ol & AdHloA w3 WRE fEste ‘@Uﬂoﬂ 4 3 588 vy

7] HAd 888 TS A Algeted d8E 5 v HU o FEE ougit. dE=, u)
B2 AHE 5 9898 BS 5 dom, A7) "o 9ste] HjEe] R SHo] wAlgit. of7]A, A7)
i o] AR T L9200 o3 AR o= A FH Fk olFo] FHE A, AV T 7Y
S dog|AY g2 4 o, wEkA, FHd HE5EHS FAFo2ZH Y] wldE kHEA AEE F JES
=

[FZ35]

F(Steel) e 2L AA R BHE SHo] AFo2 JE|X WA, 47 AAEE IFAERT A 3 &
oA gHE 4 Qr}t. o]l& A= FZ(fatigue)etal 3, A7) I 2 o ¥ E = Iy g, A
7] AR IF2e =7t HESSS o WAt agja REEStE] w2l o= S E {doH FAoR
AE7} gad ¢ g, oy WESEFS wolk vty A e 52 23T (fatigue limit endurance

limit) e W= Ao},
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