BERENDOZTMBEOMBT X 55825 1343
TR BREGO O SHEROMBIC X BELEE aw
R B R oA B ome

Alloying Behavior of Electrogalvanized Steel Sheet by Heating

Synopsis :

Toshio NARAMORT and Atsuyoshi SHIBUYA

Alloying behavior of electrogalvanized coatings on a steel sheet was studied mainly by the method of
X-ray diffraction at temperatures especially from 240 to 340°C. At the temperatures below 300°C, a
cubic intermetallic phase like I" is observed besides { phase from the beginning of the reaction. This I'—
like phase is electrochemically similar to { phase, and its {111} planes are predominantly oriented parallel
to the original steel/zinc interface. Then another cubic phase is formed between steel and "—like phase
after latent time more than a couple of hours. This secondary cubic phase is nobler than the first one.
Within a range of 320 to 340°C, I'-like phase preferentially oriented is formed and grown up. Then this
phase is transformed into 8, phase. At temperatures above 380°C, I'-like phase preferentially oriented
is not observed, and cubic phases are not formed at the beginning of the reaction, and £ and 0; phases
are grown up since the beginning of the reaction. At these temperatures, cubic intermetallic phases,
which are formed late, are not preferentially oriented.
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BEALMBEE DO MBI EN Y E T A EA
AR & LCHEBARCHEB IR TWE, 2D 3 bEE
RIEEEA DD XKD 1 v 5 1 VEILEHAWE IR T
50, BRIEMDDOEMWEEM & Lic v B
P MBI TS, BRHEHDOO MR LEMN T
3301k, BENCEBROMINE ETRico-%E%Y
RTHELRDY, FOHALE LTHBERBYERT4E
HILEH ORISR NE L DB, (ERBESTH
DD TR D HELBRIC OV T e B+
HE, IR Tuisue,

— R T dEEca & BV 7o Fe-Zn o GG 25803,
KA BV DB D TER B9 ' Lo CEMeHRIhT
WA, Zn RERDEORE LTE, KBEDY X5
MEREZFH L Fe-Zn EMECOMEN DL BRETH
5. ERWL BEXKIH DO TEIRO KIGIL# 2w T
i, BECFTE 59 i k0T 300~400°C R ELFHIC
U 2HERD DD, TERMIRBMIESEMED, 3200C LT
DSy FAUFETHD Em D 320°C LIToREFERC K
D58 LBROKHNNPLETHS EELDRS. BT
ZRE B 1 hiE, 310°C gig TRIGIA gD BEhc £k
BETB EVDBRTE D, M2 38H0bESERED

BREPLENEELBRSL, ZO X5 EERREL
T, XEEHFTEECDFE L LT HEWERE O fHER
BT 5 EKED O XMRO G BRI T 5 HEL
B L.

2. R B A5 &

2.1 HEMOER

Table 1 /RTILFHEKD 0.4mm EDEIH %8
WEME UTRVE, i 100mm x 150 mm 1= #i057
L, 100mm §OEMLLy EBER) 2L TCHRYE =
NVARBRICEEZED v — L L. SO RTAEIT %
X b NaSiO, ¥ co BMBIER O Kkko 10
wt% HCl R COmEt Lk Lz, B&D™ ¥ 4% Table
2 RRTH, HED Pb M X 5 A5&tBRTD 9/¢
HHECOHEY LT3 0, DO EBPCETE
O Ba HEWEM L. Zn AEEOHEWEIEREL LT
R 40g/m? L Uiz, FOBESEECHER LIS
DB EEL 38 g/m? ThHot-.

Table 1. Chemical composition (wt%) of the
steel used.

C Si Mn P S Sol. Al

0.038 <0.01 0.27 0. 009 0.010 <0,001

BRI 59 4 AASBEASCC—HKE BWM60 4 10 § 11 B2 H (Received Oct. 11, 1985)
* EREBITEM) PRE#HPEDN (Central Research Laboratories, Sumitomo Metal Industries, Ltd.,

1-3 Nishinagasuhondori Amagasaki 660)

*2 ERESBTEGD)PREMFETN IiE (Central Research Laboratories, Sumitomo Metal Industries,

Ltd.)
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Table 2. Conditions of electrogalvanizing.

ZnSOy; 7TH,0; 400g/1
NaySOy; 70g/l
BaCly; 0.4g/1
PH=2 8~3.2 (H,S0,)

Bath composition

Bath temperature 48~52°C

Anode Zn plate (99.99% )

Current density 20 A/dm?

Agitation Magnet stirrer

BRDODOE M LML > — VR 2 FIsE L%
B (KNO; 44.2mol%-NaNO,; 6.9 mol%-NaNO,
48.9mol%) & XoC 240~550°C %M CHILE & 1T
7.

2.2 X HEFRRUBEEBRE

B LA L2500, XREHT R OBEE O HE 5
et Ure. XERFTc i EEEH 0D 8 RU-200 #
BT HE R, REREC X b xifaiE% Co & L Fe
74 vE—TEELTER L. EEET 30kV, BT
B 100mA L L =4 2 —x — [E#EEE 0.033
deg/s DE&MHTRE L. Fh biEBELYAWT, Sc-
hulz KHHER X b Fe-Zn &BEHELAWDIBEE DL
TR PE L.

AR LR O BB R O IR, R EEE# Ak
2 (BR)BIA e Ex— “4E, + 7I0N” 0.5vo0l%y %
i 10wt HCl BB L%, BRNES 7 A<t
B XhERELL.

F o —ID R K DU TiE ZnCl, 400 g/, NaCl 200
g/l DREBBEF CHREZBE, X% Zn L LTE
MEE 25mA/cm, DEHTCEBMBEMC L 5D D%
B O BEEIHIEE A 1T BRHE D BALE R R 2 50885 &
b, EEMERCEMEEIEL T SEM B0 Rk &
Liz.

3. R B B B

3.1 AftO#ETE X BEATOT 4—0
WK ONDIMBEHE KT L HEBF D Fe £EED

BN Y Fig. 1 i3, HERBFD Fe g
{LBRBILILBNEH CH O T Fe FR 3g/m? Ko
Fe EILEEDKR X\ BEDE, Fe BOEN 15 K
NEETS.

Fig. 2 X, HRAYER TESEL-3B0 XEE
e 7 4 — ARG LT 280°C Cln#hUiciS R
Y. ZZCER & 300°C LI RIETA, Zhix
Bk 5 X 51C 320~340°C R EIR CHERE OS2
WisBER LR AL L X 5.
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Fig. 1. Enrichment of Fe in coating as 2
function of heating time.
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Fig. 2. X-ray diffraction profiles of the electro-
galvanized steel sheet heated at 280°C. CoK
radiation, Fe filter.

a

Table 3. Correlational analysis for intensity of
diffraction line illustrated in Fig. 2.

Numerals show correlatiomal coeefficients, ;.
2.60 All_specimens were heated below 300°C.

2.50 |-0.78 Number of samples = 22,
2.44 |-080 | 0.95 The minimum Fe cofert
216 |-082 [ 097 | 0-97 | The maximum Fe content
212|096 074 |[-075 |-07% =128wt%.
211 [-084 | 092 | 084 | 095[-077
209 1080 [ 090 | 092 | 094 |-070] 083
1.91 [ 099 }-078 |-079 |-080 | 0.98]-0.81 |- 075
d(R) |2.60]250 | 244 | 216 | 212 211 | 209

ffaction ! 4 | 2 |3 | 4| 5s| 6]
in Fig.2
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T, Fig. 2 BB S TR LAEEERFBC OV TUL,
TEHROMEESMER» DREL, &AL GeLLiNes
B9 BB\ ik BasTin LOWDOHIERER L BE L.

Table 3 %, Fig. 2 &S CERL-LEITEH
H DD BRI % 240~300°C o I FE &iF Cin &
BEEE 2 TAE L 22 o2 5E LTHE LR
BRERT. CoCcHTEBER Y- sBEL -y 7 7
5V FDOETE 2 k. MR e ko
7ij THEZDBIRELDTHS.

7ii=8@5) /V'SG:9) -S (4, 7)

S =Yx2— (Zx)2/n

S ) =2x;-x;—x; Yxj/n
ZCT X XETREE R, RFO i, J XEFROES
ERLI e, Tiobb 22 &METORME, Fi:
n XEEEERT. ri; 2 1 REWETHRIE | F
L J BOBRELEO—FEN KESEFERO K&k
TN B0 B—HoEFEE 2 5h5b. M
7ij 2% —1 WEWETHIIE —FHOEFEOBEDH
R L THD—FBBRT S 2 & E2RL, —BACIX
i L OEITRRIIIERAHEOENEZRTIDEEL DR
5.

Table 3 DiERI T, No. 1, 5, 8 OEFFLHEEL
No. 2,3,4,6, 7 ORITHEFI L HFOER /R L TE
b, EBRAOEIFHEHELBCOWTE, BORDOBEER
BEMLEHBEZRLTWS, 2T 2EEIFILHE
NEBDHECIBEICS ESIDEEZLBDONEY
Ths. Fig. 2 THESILOERTHRE T 5 BIITHE,
No. 2, 3, 4, 6 3 X U7 X GELLINGS B DEERS ~10 %
FnLiz Table 4 LD HERICENT, ThZFh (o
(002), (202), (312), (202) 3 LO% (022) = X < W
THZ bbb,

—J No. 1, 5 % X 08 TRTEIBRIZASLDOET
CHEGEEEE R 832, kBoko I o (222), (330,
411) F X O° (332) Fiik I o (444), (660, 822)

VIO (664) L L 5%, s XV Iy HOWF
NEDINTRACEL I' HOBTERN T o Lho
BIF2ETHDE D, XBEPICR UL, HEDOH
AHECREED S, DITHETS 0N HEE RS
I GRIPLTIHOEREZHGWS. L oAT Fig. 2
ERWTELMEDO KX\ d=2.124A » No. 5 o[
g I'* TH5H ETHhE, 6 HicBT2EETENZ
EAERD LR bikinh, e No. 5 % §,(33
0) [d=2.149A1 ¥ 1, foe & HEBTELELH
FEIREIPHRD BRD bRz &k, 6, {1L 0} 23WiK
HCSEATICEWTE CRE LI E S EB O FERE 2 bh
5.
3.2 IARILEPOESIESE

Fig. 2 @R L7582 5, 280°C 96h D jn# T, Zn
fTEE 38g/m? OWETIX, (HIFEIHETS. =
DFEHOWT No. 1 DEFHICHSTS d=2.60 A
& No. 5 OEYTHBICHYTS d=2.124 A DIEHEEESL
ARPE L. WTFhofEN S BRRE A2 RTOC 1
sing  EEZMC b0 CHES L OFEEECTS
MEHD, $ihbdb

10
.‘g
-3 d=2.
? =25974 :r'222)
=
g 5|
o
L d=2126A:r*(330,41)
a

e ad

0 20 40 60 80
@°( zenith angle )

Fig. 3. Pole density distribution of the line 1
(d=2.597A) and the line 5 (d=2.124A).

Table 4. Indexing of diffraction line in Fig. 2.

line d(A) ® 4,9 e rw
1 2.60 2. 598 (444) 2. 592 (222)
2 2.50 2. 486 (002)* 2. 493 (640)
3 2.44 2. 432 (202) 44 (04-11)
4 2.16 2. 149 (312) 16 (14-12)
- 136 (33-0)
5 2.125 2. 123 (412) 2.12 (822) 2.116 (411)
(660) (330}
6 2.11 . 2. 113 (202)
7 2.09 2. 085 (022) 2.095 (24-1)
8 191 1. 900 (421) 1. 918 (664) 1. 914 (332)

* This reflection is missing on the literature of GELLINGS et al.®, but mentioned by BASTIN et al.1®),
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(J=2U 1B, ¢ KIHA)

ThHE2 bDhAERBEMOmEE Y Fig. 3 ©rd. 20
B HILH RS T {111} 28RIRE 1T I T D &
REE A E LTS HEOENZ BB LNTHS.

Fjo C*{110} 1k *{111} = 31 35.3° OfE%FH
TAHET HBH, Fig. 3 © d=2.60A o fEHw B\
T, ¢=35.3° OfIETO HMEIX $=0° TOMER
LK 1/7 OfETH%S. Bastin BLIODRETE, I'RO
Iy HoBRXBREPC B0 5 FEREOME LI EER
ICRRIR TR WDOTH LTI, L LES
BMRRIToT, 550°C T, BIEF VELALEELZ DR
% &R po X BETER (Fig. 4) »bEx D &
I* (330, 411) 13 I'* (222) OF 6~8 frp WERE
T3 EEL bR, BEAEoILhC XoT I'* (222) ik
BB EED I* (330, 411) o EFTRELH 2T Fig.
1 OETRERBCELS Z EIBRO L EELLRS.

Fhife, d=2.124 A 3%, Fig. 2 @ No. 5 @
BIfEC 8 MO EIFESMN 55 L5, B
EEmmIEEES, No. 1,5, 8 OEFTHED WTFh A
Ir'* HcB3540 L #EEIh S,

Fig. 5 ¥, I'* (222), (330, 411), (332) 1&oW<C
DEHT € — 7 B8 o BB BT 5 EREE(L% 280
°C TR L b0 ThHsb. REHIE {111} ofF
SR~ LTE D, FbRoBREEI LT}
T AEEOPNICEIEEACELN B EHEDEED bh
5. Thbb, &AM LTULES MHI} ok
FRIENERD e\, A bo 1T RE TEIRE Mk

W S M Vvd S M
4 3 3 k] & ¢
[ (330,411)
g r(222 r(332)
) ngazu F(a42)
A “ A J L
L N 1 2 2 2 2 a2 2 a3 L 2 32 2 3 8. 2 PUPATE |
200 & 0 60
e

Fig. 4. X-ray diffraction profile of the electro-
galvanized steel sheet heated at 550°C for 30
min, Fe content in the coating is 27.2wt2,.
Capitals such as S, M, and W etc. mean the
intensity sequence of I" powder diffraction shown
by BasTiN et al.l9),

10f

Peak intensity ratio(rthkit i)

110 10F 10°
Heating time (h)

Fig. 5. Texture sharpness of the cubic intermetallic
phase as a function of heating time at 280°C.

PR THZ LB, il Zn ftFR 38g/m? ¢
R Bbhte Fig. 5 offciz, 280°C EFFHE 100h
CEIREL AN IEHFNRRE & 70 .
3.3 SS{LBELHENED

Fig. 6 13 I'* (222) AR e — 7 BE R HE RO
g Fe GFRLOBRTERLEELY T 2 -4 —L
LTCRLESDTHS. 300°C I FoMETIL Fe &F
RO Y ECREN D T'*(222) 2R DHh, HER
> Fe ogEbic 0T M* {111} /gt R O 8 JehL

&

g

Heating
temperature
D 240°C
A& 260°C
0 280°C
® 300°C
© 320°C
@ 340°C
® 380°C
A 550°C

Peak intensity of (222): (cps)
8

0 15 20 2 30
Fe content in coatings(Fe/(FeZn)wti)

Fig. 6. Relationship between peak intensity of the
(222) line of the cubic intermetallic phase and Fe
content in the coating at different temperatures.
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Fig. 7. Transition of X-ray diffraction profile of
the line 5 at 320°C. The increase of peak width
denotes overlap of the §,(33-0) line.
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Fig. 8. Anodic dissolution curves of the electro-
galvanized steel sheets heated at 280°C for a) 0.5,
b) 4, ¢) 24, d) 72, e) 480h.

LTS, L L, 20X 5 EENE 320~340°C ©
L, coRE@ATIE, A&tz i I*
{111} o BRSNS ETs, WEE © Fe &FHEN
12wt% ##x 5 L AaBuc I'*(222) OREIFTBOREN
BRbh, BibhEs boEbeE L5, Fig. 7 ik
320°C pin#wc kit s d=2.13 A fEDEHF T v 7 4
— VO E R [*(222) OWREMHZ AL L
T, No. 5 DEIFHEDVMIBEBOHERD B\ IXE— 7 D5
BEAE T TR D, 6 HOSBUBRIH#HREINS.

7t%s, 380°C LLETix, Fig. 6 WiRLA-X5ic Fe
DESHRFRTIX I'*(222) R@AHLRIR. Fe O
BRERCEETS [*(222) ORFTHRRFE L, *(330,
411) OB L TK 1/7 Ligh. LichoT 380
°C plETi, ik I*{111} RoZRE RHEE 4
UlsvsEnz 5.
3-4 FERAMEICKDKREH

280°C iz LA SR 2w THE B O %

BIRHE: CHMCHRE Lic. Fig. 8 XEMBFOEN
BB ORAER LI DTH D, IBERIA 24h L
TORETIEX, 7HIEELCBIVELRELY v v 7
BED LR TRIE—ERT7 /- FVEML CERTS. &
O BT 4B O EBEMH TiX, —0.78~-0.73V vs
SCE Thh, UTroh® 1 kHET5. MR
2 72h L kEices & —0.66~—0.62V vs SCE =B
LR B OIBFEEMNEATHBBERSDT, Th%
H2UMETH. i 24h UTOHEASL T
NTX 552 HE 2 RN RETOhDH, THETDH
5. FLRHEOELZBHEDOIDOFEBETETEL, M
BEFRICFLTF ey P LAcb DM Fig. 9 THAB., &

I
(=)

8 8

Quantity of electricity (A-sknf)
5

T 10 010
Heating time (h)

o

Fig. 9. Required quantity of electricity for anodic
dissolution of the 2nd phase as a function of
heating time at 280°C.

a) as heated
(1st phase+2ndphase) g

- g 8
g e N
Py i L
g

. o3 g
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~ E L Xt 3
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- T v v

1 '] e N '} h 1 l

b) after anodic dissolution

(only 2nd phase) -
g S.F
8 §=;§ R
HEER
y 1 N LS

Lsaet s as b to it sl ooy
100 20 80 60 50 40
20°(CoKat)

a) Before dissolution
b) After stripping of the lst phase

Fig. 10. X-ray diffraction profiles of the electro-
galvanized steel sheets heated at 280°C for 480 h.
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DFERN L 2 RO ER, 280°C D#i4 70~100h
RBBAECETS Lo s, 1 KkIEEREOE
2 R D H D XREP 217075 E % Fig. 10 Tt b,
T T, 280°C ¢ 480h fnzh L - 3REl o0 B LR
DAREE B UTRLTWS, COEEL DS 2 ki
HARIE, TH5 i I OB 7 v 7 4 — %R
T4, BRERNCEED btz I'*(222) 0BEIIZE LR
B, BEACITIES IO M ORSHFRCENS =7
4 = ADELRD. DT 2 kM, FHRE D 7t
WAL REEDHEE L BB, 081 KIEO%R
WCXb I'*(222) OBENFILLIBETLZEND, &£
LR, &< ERHo LB AT, I'* o {111}
T 2SR TN SPAT IS A CREER A Lo © A
ERETED, b L REMEETLHTHS.
7535, Photo. 1 |3 280°C, 480 h pn#h-co EMRT &,
B XKMBHED KHO SEM % RLk bDTHS
2, Blbic WRER BN o bh s, RO E
¥, 280°C, 72h O METLED b B, 24h LIToD
MMBRARIC DTy, SEMERZds X OV X BEIH©, B
T2 kM ERRD S = LR TE Dk, %7, Photo.
2 1%, 280°C ¢ 2¢h U Lo WE 2RI, =0
BETE, RETRLCECAEERE LTIIE2BD

a) Before dissolution
b) After stripping of the 1st phase (tilt angle; 30°)

Photo. 1. SEM images of the electrogalvanized
steel sheet heated at 280°C for 480 h.

Photo. 2. SEM image of cross-section of the
electrogalvanized steel sheet heated at 280°C for
24h. The arrows show the {/I'* interface.

1000 Coating weight of Zn

9.5 g/m2
a 19 g/m2
38 g/m?
e 76 g/m2

280°C

500

Peak intensity of ™222):cps

5 10 15 20
Fe content in coating(wt.’/)

Fig. 11. Relationship between peak intensity of
the (222) line of the cubic intermetallic phase
and Fe content in the coating at different coating
weights.

BEIED LI D23, Fig. 8 OEEN Lz oMk
TIRH 2RI IR EAEFELRCDT, #1 kRO
CHE I'* HERTIDLEELDRS.

D0 BRERN D, 300°C TFOMBAGKHCIWTE,
DO XFHRD Fe WEDOHKW XY *(222) o [EHTHE
BEOWABRENELSbDLEL bR, Fig. 11 1%
RAEMc) © Zn fER 9.5~76g/m? 0 Rptx 280
°C THRE 96h OB LEAD I'™*(222) oETE
BEOE(EEBEDOTY Fe §HELERE LTRL -
b DOTHBN, FEREOSHRVBEIT 15 wtiE
Y —7 & LTEIFRBREOHEBEANZRED bh .

DX 57 ™ OB BB OFY Fe 45%
DZOOF &N B TTT % Fig. 12 i,
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Fig. 12, TTT diagram showing the transformation

of electrogalvanized steel sheet with 40g/m? Zn
at the temperatures below 340°C.

re(U11) o @R A % HT5 &l EHno x5
Wiy, RO Srbd BEIREBERY BETH0D
T, DO TIL R DML R ET5.

4. % %=

Fe-Zn Y EBRILEE % B £BRESWIEDO MR
BT 5 EREBE RIS O HE IR TN 58, HMOHY
CIREBC Lo TETOHELRDD. BHEHY OFRE
iy, RIGEE 320~360°C T RIGEHREEY b
C, 8, D2HMBEEL, 280~310°C T @il i IEF
BEHREETHECHEIEEL, koTohd 6, £
D2HCHBETH E LTS, BREFE 5L 260°C [
T, BRCHABRBEERTAELTWS, KE2HY
BRI D € #H2% 240~320°C D E§H ¢ RISHIEAIC B
B EXBRRTHB2, COREREACIEEHE S
e o, AR EhD R, RO 300°C & 40h ofn
BCTHOERERD OB ET, SELOFBERY L F
FREDOTHS., L LnFhodEsd, 300°C LT
RIGEE I HOBRE ) Bhb, b LIIRHER
ShicvATEELTW5.

—%, ABREOHERECETUL, Sl &3 I'*(222)
DEFE PRIV T, 300°C LT Th KGOk D
FUrs, TibbERE 1 g HSRET 5 RETIL
FbEMOHELELERLTE Y, 2 TCO/ECET
LBy THEE I'* HOMRRIIC K & ik
WEE:rpbha, koo I'* Hix, Fig. 8 o1 %
4% h 5 BSALEIL B S o 2 35
ThH5.

TR 6 ONER L CHEEFETHHE LT, X
7 HYD Fe-Zn B R CoOERER, HB\ ik Lin
BUWD 250~300°C CORIGINBDOE R DD, O
BB\ T, 300°C LIFCik 6, HOFLEEXEELE
HERIBONTE LT MR HEEFTH DL
Exbhb., FEBIBXCOMKEL, BREOILEEA
BCHRUD L IMEL H 5, LR OFRLERE
FThE, Pl &b 280°C T RGRETIX, 6
FRIGIEECIBD TE LI AW DTH B EE L b
5. FlARECRT S MEEE 320~340°C T I'*
(222) EIHFTBROBWELE 0, HOHBEBUTER b9 D#Ht
HTO BhTALS 0, ] c3iE—&THLDLE
2 bhB. T2 L 280~320°C o RILiLET 6, HOH
RERBD T B ETARE L XETOHELDS.

STEFRLY ROKAEBL? OWIFhd 23, 320°C LT
O RIGILER D WIEBTEEAE & U CIRRE R % B 3 5 Bl
B C HOBEEERBL TS, 20 X5 il ¢ il
DL BERENEEEE TS L 0rRBEIh Tuh i
20, HOFEHRGHE c2RETAIRE—HThHS &
whhp, Fig. 8 ©iRLic X 5 ERBMEMLD B
MHSENSRAB D, 4B CHRINSHITE 2K
MR INDS E T, BIE—BT7 /7 — PR3
1 RHEX Y KEOPER IR T B, XEEIHFT O
Bk, BLRHERHEE T HI > Tw5%
LEZbhSD., CDXSCEMPICKAERF v+ v Tl
T CAHE I AT L5 FEEL, F1 RECE
¥ha I'* i, FoERCE T lHERERRERD
WX seELbhS., T4 7r7 )35
A —%FELE L TTHORIER LY B5 Ik K2 b
DFERERITHEL MR, AREOE 1 kO I'
REUB LT AR S DEDEELDRS.

TR 1 KEC&Ehs I'* Mk, XEEFHL 3T
HOB#BERLTWS EELLRD. Thid, ek
LB AEFEOXLMBETERE, [ HIFETS
e DIEARRHBET 2T M(555) pEHFFEI ZE A
ERHEENRBCELDTHS. ZOENLDLELDHEE]
WHO ' i, FHEHERE RS Bisotbn L
XD wE.

P Eo#EELYL LeT5E, BREHDD MR M
B LA ECBREY U TO X 5B LD N TES,
300°C LIFcix, %1 ke LT HETHRIEEY
R R Eh 5, RIGRREOHERTHE>TE 1 Kk
HIFR D31 o R #AT 5 0 AL {11}
SRR O EINFL ML E TS, RCTHE L R E 8D
FRRENCEE 2 M & U CEBRE DEL AR D 7o\ 32T dh i A
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BENhD. B2RMEZE 1 KA XY ESSMCETS
D, &b Fe DB LHEHEIRS. Z0HE2 %M
DIHTECERD B b % Co RBERIE, KFEH? 23 300
°C IO MBI ERD I G2 b D L%
zbh5.

320~340°C DREER T, RIS HRHE ¢4
D2HEBBRINDEN, RIGOEBEEST 6, 2L
R I B, 380°C L) ko KSR E i KIS EIIe
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BRI DO X% iy, Fe-Zn RO KIGILE
BT S h B LG W EIRE 2B 5 60,
BasTIN Lz XoT 4, #W, Y OFINHEIRT
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5 BRI DD T O A S(LLEM X, BEOS4LL
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5. & B

BERHLAD D MO MBGBECE U s & BRI
W TR 300°C DUF T o BUG & H O£ DR E
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(3) 380°C Ll o> hn#iR LI Mt 2 F 35
SEHREEER ST, o RIERIC L5 AL
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