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Aging Properties of High Strength Cold Rolled Steels with
Dual Phase Microstructure

Kiwami KURIHARA Kenji ARAXI and Kazuhide NAKAOKA

Synopsis ;. o L R ' e

Aging properties of cold rolled high strength steels produced with WQ CAL process (continuous
annealing line equipped with a water quenching device) were studied with regard to the factors
characterizing these steels such as the second phase (martensite) and a considerable amount of solute
C, N atoms in ferrite phase. The results are as follows ;

1. The second phase suppresses the recovery of yield point elongation (YP-El). The extent of this
suppression depends on the volume fraction and the hardness of the second phase.

2. Because of this suppression, no recovery of YP-El is ohserved until the aging advances to such
high degree that the activation energy of aging, determined from the increase in yield stress (4YS) or
YP-El, is 26 to 30 kcal/mol.

3. Following consecutive cycles of temper-rolling and subsequent aging (at 170°C for 20 min),
discontinuous yielding repeats appearing and disappearing. The solutes C and N decrease distinctively
during the first aging treatment and no appreciable change is detected in subsequent treatments.

On the basis of these results, the reason and the condition for the remarkable feature, of these steels,
as characterized by the large 4YS after the BH-treatment (an aging treatment at 170°C for 20 min)
and no YP-EIl after the room temperature aging (simulated by storage at 38°C for 30days), are
discussed. Discussion on the difference in the influence of carbon and nitrogen and the related aging
mechanism is also made. Finally overall picture of the aging behaviour of those dual phase steels is
proposed.
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Table 1. Chemical composition (%) of steels.
(a) Al killed steel

No.| C Si Mn P S Sol.Al] N
1 0.06] 0.02 0.32] 0.012| 0.017| 0.05[ 0.0044
21 0.09 0.¢05 0.42 0.010] 0.021, 0.05] 0.0039
31| 0.11 0.06! 0.41| 0.012 0.017{ 0.04] 0.0043
4| 0.16] 0.07] 0.73] 0.014] 0.024{ 0.04f 0.0057
51 0.07] 0.27] 0.51] 0.059{ 0.004 0.03| 0.0062
6! 0.08/ 0.29] 0.52] 0.066| 0.004] ¢.03] 0.0070
71 0.100 0.30| 0.51| 0.061} 0.005] 0.05] 0.0064
8 0.14] 0.28] 0.52 0.070 0.005/ 0.05] 0.0069
(b) capped steel
No.| C Si Mn P S N O
91 0.020 1tr 0.27) 0.010] 0.015( 0.0018; 0.062
10 0.04] tr 0.30] 0.012{ 0.021{ 0.0017{ 0.059
11 ‘i 0.06) tr 0.33{ 0.013] 0.020] 0.0010; 0.053
12¢ 0.10) tr 0.36 0.013 0.033] 0.0022; 0.026
13 ¢ O.IQH tr 0.37; 0.010; 0.026] 0.0013; 0.023
141 0.13 0.01, 0.45 0.018! 0.022] 0.0018 0.021
15 0.19] 0.01f 0.47| 0.029| 0.022| 0.0018; 0.017
16 0.06i tr 0.31] 0.008| 0.015] 0.0072! 0.042
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2-1-3 mpahiER

T %o gERAMx, BH M3 L LT 170°Cx20
min, SEEMGHNEE LT 38°Cx30d DELNBLYT
WIRRBICH L., T hooBEt, ThZhE
BEELE TH IR % B AR OB R 5
oA 70, B IOER ($20°C) Y | ERGT
H{RHER MR TH B,

BEE oML, BH #icovTik BH AURE OBRIE

Table 2. Heat cycle
850°C X 1min WQ

250°C X 1min AC
800°C X 1min WQ————— ‘ - (steels 1 to 8)
800°C X 1min AC to 750C WQ— 300°C X 1min AC

800°C X 1min AC to 600C WQ— (steels 9 to 15)

Table 3. Heat cycle and temper rollng
reduction, § (in elongation)

Sample Micro- Steel Heat cycle | &
structure | No. Quench Temper (%)
M martensite 15 900 CX1min WQ 0.2
D dual phase | 11 B00CX1min WQ-+300°C X1min | 1.0
F ferrite 11 [700CX1IminWQ ACl 15
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Fig. 1. Effect of second phase on the aging proper-
ties of Al-killed dual phase steels tem-
pered at 250°C (see Table. 2, steel No.
1 to 8. AYS is the increase in yield
stress after the aging at 170°C for 20
min and YPEI is the recovery of yield
point elongation after the aging at 38°C
the for 30 days.
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Fig. 2. Effect of second phase on the aging proper-
ties of capped dual phase steels tempered
at 300°C (see Table 2, steel No. 9 to
15). 4YS, YPEl : same as in Fig. 1.
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Fig. 3. Effect of aging time on the recovery of
YPEI for ferrite-martensite steel (F-+M)

and ferrite-pearlite steel (F+P). Aging
condition : 38°Cx 8 to 30 days. :
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aging
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S Microstructure
) M: martensite
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b
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Fig. 4. Effect of aging on the stress-strain curves
of dual phase sample (D), ferrite sample
(F) and martensite sample (M). Sam-
ples : sce Table. 3.
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Al %0 F8% AV 750°C X b BEARDHE 250°C~
400°C ¢ 1~10min DEEd L LEFTVEBRCEXEL
X, FHEEEC X W BFEREEZHEELC.

(2)  FoMoER
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LLTHEEL HEMEBRORESEFLKIVEEC%
BH #% R+ 0 HERER L (LT sol CRIEREE
WE.3). B Ao Y, 800°Cx 1min BEA% 250°Cx 1
min ZEA & L
%?ymeu,ﬁ%EL%ﬁ%%ﬁ-Eﬁﬁmb
T, BRI X v EECEFHEIE, BBENOZES X
5Lt (LA sol N HEREMEL). By A 740k
750°G % I min g A 300°Cx Z0min 48 Ch 5.

chboREHIWTRS 7 254 P +=T YA b
DB THC LR AME LTV, BHEED
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ov*carkﬁ]&ha‘ﬁv:,‘ 700°Cx2h 995}%@ FBEcE L
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B H% O RN, FEELER X BRIEHEELL
Db, PR E L. Lo ApFERs& % Table 4
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3-1.3  RyZhARER ,

(1) E¥CEX BH oBR

SHIE ¥ ¥ OEERMc, 170°Cx 20 min OEFHALEE
(BH m¥) »#fFVRBRRIEHNERE (4YS) 2RE L.

(2) mERhkpEORE KA

pestiie, 38°C v 200°C oD EE (9 KEE)
-, 19s (10-95min) 25 10 AR (10°min) DKFL)
M AT 0% (REEHEOEREHEIL, ERE Rk
2 LER G LT F2ok). &Ry, BRRIEHERE
(4YS) #t5kg/mm? L ip BEERE, 45 X OTC RICRHET
%, BEREfRT (YP-E) 5329 Lis B THRAL,
Tr=vAFe, FCXDIEELE R A FERDR.

Z 2T A4YS=5kg/mm? %A TIEHIL,

(i) REPEREHWEM OLDOBRENDOIES
DEMRAXL, 2~3kg/Mmm? TR ET & &,

(ii) BWEhz XoTik (& < sol N &K YS 3
7 ~8kg/mm? FET AT LIGD B BELHDH Z &b
b, By RET AL, chbopELZTiw
RO E T B UENRH B HTHS. ‘

(3) BRH-REEEREER ‘

T DEENT, KR EAEEERRECE ) B LGS
O, BREDS JOEBC, NEoEEz@E~N2 L%
BEE LTV%. £ CRERORBAZAREL, &8
B E—OHBEICTHEEE £ XS AE LT, FUE
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w{ToTe.

=R, R GIEEEZ Z) KR LKROEY %
f7o%-. (Table 5 wR7T ) .

(a) 170°Cx 20 min DF4H 4L B (BH A1) % I
L, SHMER 1% OWEEE (2EE) & BH 4

Table 4. Heat cycle and the second phase volume fraction f;

Heat cycle
Sample Sz (%)
Annealing Quenching Tempering
Ci 700°Cx 2h, FC—700°C x 1 min WQ—250°C x 1 min AC 0
C2 , 800°C x 1 min WQ—250°C x 1 min AC 11
N1 | . 700°C % 1 min WQ—300°C x 1 min AC 0
‘N2 , ' 750°C x 1 min WQ—300°C x 1 min AC 9

— 123 —



348 gk & @

67 4 (1981) 2=

Table 5. Consecutive cycles of temper-rolling
(TR) and subsequent aging (or BH
treatment, BH : 170°C x 20 min)

a. TR,—BH,—TR,—BH,—TR;—BH,
{TR1—2OO°C x 1 h—TR,—BH,
TR,—250°C x | h—TR,—BH,

B (2@EB), FAHEC3ER F THYIERT.

(b) EfE(a)oiE#® (1EH) © BH ABoi%,
200°C 3 L U¢ 250°Cx 1 h BB ic %, Ll (a)
ER CAEATT 5 (3[EHEIRAEE L),

3.2 EBERLREH

3.2-1 SERRfER

(1) E®CHxH& BH thoBR

EECE (PEEBAE X » kD18 & BH o
th# Fig. 5 wwiRs. BH ¢z, BEHECEOD IR
TREBCEICKE {KFT 525, A 30ppm L) LCix
AT AEASA RSN, Thib, BH #5545
(dYS=T7~8kg/mm?) 211, Bid & L+ FHEELER DE
BCHA 20 ppm FiiE L ESETH O, 5 ppm BE T3
ELTRTH 5.

(2) WEhRE ORERER

R, WRE &R TEREL7 vy A7
y MuR{T Db D% Figs. 6, 7 12753, sol CHRHIRE D
ERA AR E, TXTEMRELECEATHS.

Tv=vAre, PORE LY EEL FALFERD
% EEFIEA LI L 51, 26~30kcal/mol K #r3z.
CHILIBE ORI OV TRESI LT3 20 keal/
mol FiEDEDY LB LM D TCRE DTS,

(3) - REEEREER

B : BH WE o RKERBROERY Fig. 8 1R
. m#o BH 4 ((1)BH) X b ERISEHHE LR
L, TORKEEC, NERKECHED L. F0i%2
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£
o
-
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Fig. 5. Relationship between BH property (4YS
after the aging at 170°C for 20 min)
and solute carbon content measured with
internal friction method. Heat cycle of
samples : 750°C WQ-250 to 400°Cx | to
10 min AC.
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Fig. 6. Arrhenius plot of aging temperature vs.
aging time corresponding to 4YS=S5kg/
mm? or YPEl=29, obtained from sol.
C type samples (Table 4, Cl and C2).
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Fig. 7. Arrhenius plot of aging temperature vs.
aging time corresponding to 4YS=5kg/
mm? or YPEl=29;,, obtained from sol.
N type samples (Table 4, N1 and N2).
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Fig. 8.

Fig. 9.
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Experiment steps
Change in the yield stress (YS) and the

amount of interstitials (c¢) with consecu-
tive cycles of temper-rolling (TR) and
subsequent aging (BH, 170°Cx 20 min)
obtained from samples G2 and N2 in
Table 4.
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Experiment steps
Effect of accelerated aging treatment on

the change in the yield stress (YS) and
the amount of interstitials (c) with con-
secutive cycles of temper-rolling (TR)
and subsequent aging (BH, i70°CxZ0
min) obtained from the samples C2 and
N2 in Table 4.

7=, ke, 2EEBOBHAEYTS L, BURWELAR
EoRRIEH ERAE LR, COROERC, NED
L (GRS 13, T 2~3ppmic kD07, 3[EIH
OFBEEE-BH MEOHEVELICEVTH 2EHEER
BoERENP BRI

wie, 1EEOFHLUEY BH AR X H Sk &FHE
(200~250°C x 1h) iz =84 (3-1-3 (3)D (b))
DEBREEESY Fig. 9 wrd. &Ko (1E@E) ORZiN
B X o BERIGHVEEIML, 20 BOREEECHRAS
NEEIhBC L, HiEEokR BEEE: BH AR
DY EL) & RAETHBA, 2[EEORKYNE (BH
) i@ X BRRIEH A& sol CRIstEE sol NFY
REPCAE Ry, FiF TR 2kg/mm? ITIIETL
THBORK L, #%E T 6kg/mm? BEFR DT

3.2.2 EREROBE

(1) EECEe BH

BL LIy ERCEYRE LSS, BV BHE
(4YS) %RT i hBEikEE CRi 20ppm [{iE T
Hb, S5ppm BETIRLLARTH2G-2-1,(1)).
—75, E&uiE (BH L) CREEECREEROY
213, Ty ppm TEW BH #F LT (3-2-1
(3)). zoWEOEHE, CIETOREZ, Hi#E TIRBED
FLEIWHBLECETFEEECRETRE, RETIEL
OEBERT OXEH I X b B IREE TR eV RS
CieoTwb, ZZTRERBREL VOTWS DL, HHE
BEEED A X — 7 ©— 7 TREJELREXIELTED,
L oT, e xEHEHBEL TwWieWEREFTH
BFREECHR IR TV ABAEREBI»NR TS, R
QPR L HEFEORE VB LIS WT, 2[EEBUBEORR)
o (BH m@) T, 1@EEELREOEBHEZRL
o iz, ThbhoFEBREC AW CEF BH B
HELTWBZ E&BRLTWA,

EENE L BHEOBRIIWTH, EEOCETFO
BELRABCHEESR, ¥R -5 &) 0LoK,
NEFITE 2 X v Bz RANEH e v &h
5, CEFTE BH %R LESVWE ppm OFEFE
ik, NEFAEVGBHMEAYRTCLEARAEEELD
5.

(2) EHfb=%nr¥F

BEEOREKFEEOERER T, BRIENOLA
BETREEE, sol CRRKOREHRELMER (65°C B
) cEsERAlTRhTWEH, S HIXBEARZOEE
LLThDIB > ELOND. BARYOBRE, WED
BT ATl — 2% B L, TOE—Z7LEK
FABEERERAIIZEREWY. Lieh>2T, A—#
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EEET 2RENPERBAC Thicnr, & OBEAR
OEENENI D THS 5. _
ZIZT, TOXSBELEROEELYKELZT 5%
RIEDORDY I, BRABUOREL RS LIBIFER
ErIATEY, EHEL=F L FOMEZRR B OME
IDIBBOMEKREVENSZENTES,

A = Lo
x5 =

4-1 B 2i8(C K D5 HRHRIMBI 1443
THEESEEYE T AMROER I RS\VTE, 725 M
ExNTUHA LMD LB, BHEESE2HOBE K
WA, BEME E 2 oFXRWMEME (BH) <
HRXTRENZPIWZEDHBRT VY. 2Dk
BCEMEOELII B T/ & L O RE Tk bk
DFHEL I D REL Y, BE2ZHIEVCEETENT
FBHADKRELDHMDIBHEKRE L /8D, ZOELLH MY
FBRCANRT Bl YET5 MO HI-B4BG%Y
— R LTHETELARD LS55,

5 (@) =101 (20 +Saa () orvevesreenn (1)
5@ =i [ 01 Gy o)
+f2faz(s)¢2(g2, e)de oo (2)

7 (e) : AP EH DN I-EZBIR

S fo: BHAE, B2HOBIER (fi+/=1)

e1, &2t B, H2HADOFEHIEL (fie1+Soe2=¢)

G1(e1), G2(c2) : B, E2HOKFEHEALTE

L -E 4B tR

o:1(e), ax(e) : B, 25 2 HOIGT-BLESH

$1(ers &)y 92(52 ) @ B, FE2HOLFIHE

: HI KT B EL LB
ChOORTHREI A7 254 Vi, BRE2ZRE2HE
LT, BENDEORREIHEEINSBEY & H-T
SR X AR T L Fig. 10 o X 3 s,

(1) ZHEFSEPE: 7 = 71 PEIBRAHROYTRT
2, F2ZHIRMET T LIZEAEE BB,

(ii) EZHM  ELHOFERLID 7 = 51 FHEA
DEZHSA ¢ DBITEL 70505, 8 2HIXEL BEL
INE D TELLDM ¢ DIEITHRL-.

(iii) BHTOWTOFHET + FHDIETT-E 2B
& 01(e1), 02(e2) XBHRDH b1, G2 ZEZBIHE LT
BoEnsd. BREBOERL TG 0112 ¢ £ XY
FEREEER, SHULBEREERERKLS (61). £2
HIELRGA ¢ DRV DTESE (5.) +HIT VLD
BT, :

(iv) WHOEH : BAH GR(1)) w Xl

¢ —I' J0’¢ dEL—ﬁE‘ﬁfza’z

]l

o R o
‘2 [¥: /2

[
[ ’

'
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st
I !
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it /4

E & & € E E
(i) (ii) (iii) (iv)
Fig. 10. Schematic illusuration of stsess-strain
. curves (¢) and strain distribution func-
tions (¢) for the understanding of the
mechanism of the elimination of YPEL

(ferrite phase, solid line 1 ; second phase,
broken line 2).

N-BHBR 61(c)), 62(52) BERT . H2HOBEL
&L BRI D B 10, MIFLERTbY 7,
@%MXﬁﬁ%m.:@tbalmﬁofvaﬁﬁﬁ@
DUIBRIZ L {7 B,

DlEoEZi X hiE, BRENIGH-EBLBEE®E, &8
DIEN-EHBR. BADH B TSR L kT 5.
¥ TIE-BABAREOWTIL,E 2 ISR L 5 ¥
WEL LT EBICIBTH B BTV TIRIZIER
— e BERIEET NI LEOWAA RE S, —FHFHHE
TIHEBC, NEFIRGEEI—ETHIIE, BED
R UL LD, REBRHSMICOWTIL, £ 2HTI
B DTG -EABERCEEY 5%+, 88 T1RE
2 HOBREIH X THEBHEFOBLDORE—IHK
THENS L SITE 2HERRCKELT LS.

IDXHE, mERMIET-EHER () BEEL
THE2HOUEBLMERTFTHEEL B EMNTE
%.

4.2 F2HEDOUBMELBECLIRBRBEROBE

ZHEESHMOIENI~DE ZHOFEOEEER (1)
IvE2BE kDL D (S: THET).

Se=126(€2) /{f161(e1) +£25:(52)}
=1/[(fi/f2) {61 1)/G2(E)} +1] - (4)
OISR ARLEDEI~D F2HOFEDEHE S,
TR E B 2O RO (filf) EENOH (6,/
G2) CETLENTES. 2 THNDOHITTERL LD
XA BT HETHBH, BREEELHEET 55
A2, AEOBRRIENOHLTRATS - Lic X v KBED
HEZ DFAZENTED., ERLIBEOL-», BE
DHTHIT B LT 5.
AT YA ORI, CEBELED FLEAEIE
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Fig. 11. Rearrangement of Fig. 2 in terms of §;
instead of f5. ' :

1 50T, Fe-C HEFRAER X h CRE® RDI
WERMEETHIENTES. FARE 850, 800 % X
o 750°C wxid A 2 Mo ClEEr, Thrth 0.13,
0.3 X 0.6% Lich. THhERETHHERLY, B
AFETEFRFRH 450, 650 % k¢ 900(Hv) TH
%. 300°Cx Imin OB & LEOHERILVETT S
M, HRRIBIECOEFFELEL DL, 450:650: 900~
1:1.5:2 s, BEOHRRLKBZIOEEKS.

2 AFVHFA L ET = T4+ OFERIEI O Fig. 4
T3y 3.5 THhh, co=aT v 4 PRS0 CRE
(0.19%) i3 830°C EEAN DB EOH 2O CRET
BIES LD, ThbeBER LT, BRICTOLY
e A JBLEE 850, 800 %5 L8 750°C wx LTxhEh3,
45 35 X006 & Lic, 7aRE 21— 51 + OFRARIT
DL, =T FOWEE AT VA X DNE
WA, 7 =T A b0 2N EREVEE LT, 2°5 B
AT

Prick v 2HOF5OESE S witHEL, Th¥
582 MagEEOR BT Fig. 2 i EE LK
Hp Fig. 11 it BAREWR X5 285 KECHE
¥OTk D, H2HOBENE 2HOFEKLHET X
DEBITCX B Edbhd.
43 BEYHEE
Bp-AEEERERS (Fig. 8)ick\C, EERIE
it C RFa R T errmashic 8-2-2-

). FOXiKETE LT, ThIaioRzpNE T
FTTCREBEMYEELTCWARTFIREL RS,
ARFEOMBECEE C N BOTEIAREALR
Wwo & (Fig. 8) b, Zhbo REFE HEEERD
A EELTCHED, #ORFEThE BT HER
(trap) EhTWBEEX HRB. Licai>T 26 B
D EHER (170°C x 20 min : BH L) i\~ Tk, Z
O X5 el e ni G N RF2,AEEEC X
D FrEA X N AT B AL O B I BRCYI LEIE 35
BEIELONSD,
CDX5RETESHS C N FEFOFETIE IRAL

P OMERAOTTOMLEY BEL L, MsL, =

DEN, BEOELFHERLDLEZDND.
14 BSOBBLEMETILFE

Wi OMEERANH 5B ED C, N FETOEOHE
Mib=x A% (G, N FET 0 B bo AR x
I5) 13, AEEE RS Koster ©— 2799 HBHWE
R YRR T R bR B BB AR 1oV T, - 30
~35kcal/mol L7ehZ EAHEBRATWA,

EE (3-2:-1(2)) THLAfER, BEOFI L2
ZHET ORI T % fE 18~20 keal/mol L2 B bLANT
Rich, 26~30kcal/mol TH>7. Z OERT LA
(i OHAESERN B ABEOMEIEV. LichA2TZD
HERDE AL, RREBECIE L OEAFRSBES LT
W B RTREME 2.

fe¥s, Rasumo 5043, Ti 72k VEHEHEMLAHD
BB R L D, W0 Efb=Ak ¥ L LT 34.5
kcal/mol D{EXE Tk b, %= OEBE & LT ERBMITR
OEEKE A ED L OMEERAEHT T8, &
EDOEBRCIIZD X 5 FEMEHRITAVTWIRWOT,
FOREERIRE L bhvis,,

4.5 FUBEFENOER .

7 =54 P BEHERECE VT, BHARILD =
FUABRBSAEE IR S EBHHE ERAMOUE)
AERS. zhix G NEFIBETHS.

L —AHRRCTE, 82 X DR RO
H (E2E) BhBcdD, BHHRAENDLDOIECK
WHEATB > ThbThHAHEEXDRL. 2O
%ﬁfm;b%@@%%%%f,%2mmlbﬁ%%%
OISR FiF T Dk, HiRFELHTIRER C IR,
BH g (170°C) TEBNERBTH o & (2
2-2) HWMPTHLEKRD L ORI B.

¥, FREMOBEIKEEDNX (Fig. 6,7T,
N2 13 C2ofy 100 f)w X v, EHECERBHLENLSE
2 M X BB R OIETHL LS 5 ¥ CRRINEA T
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VTR,
wiwc, BH MEEE (170°C) i\ T3, MR & b
Rt H#ATWB D, CIRTFIHTHEWHHEI 5
ot L, NEFMEmRHEcisknEEr 5
R, LB OTERMZEREIPRE THRIBHETIHEL
EEZLRS,
4.6 “iRIAKSRORUMOS &S
UEDELEERL Y, —HEAKSEORYM Y BED 7
=714 b BEMEE BB LooF st kDX 510k
5.

BH #% 4 LER CERH TH 5 HELM T,

1) @ C N L.

2) BIHOFEER I, BRI\ ME IS,

3) LicasoT, BN B3 0, BEahrisre
WIEATH LIS,

4) T T, BHoEElb=srEnRkERD,
BN RFESAKE {725,

5) ZiEK%hE BH QORI O HETRE OXRN
FKE\. (38°Cx 30d i &M 2w LT 170°C x
20min iy 0.01 fELAF & 70 %, BAESCIZ# 0.2
SRR

PlEXb, #2HEGHBSELHFITHE, BRTE

KzhT, BH feaRdZ LATEEE B & E L bR 3.

5. % B

7 eFAbETAT VYA PEIIEA—FA4 L0
B AR OB DT, 2 DB L i
C, N BEFOEELTHE. FORRE- OBEOROELS
RS TO X 3 i £ M EE X .

(1) B2 OEBRRLHBECIECTRHRDE L
M3 5. £OMEIOBRE R, HRE&EOLIVIEHCx
T5E2HOEHIENOEEDOERHKET D

(2) oMHhzhRoMENCI D, BYBRENABEILS
DIFBEBHA DI ) AL BB DTHS. & DRI
% BRI IEMEAL = 5 L 13 26~30 keal/mol TH % .

(3) BH ¥ (170°Cx 20 min O EFZhME) &
EEDEI B LI L ) BRI HEBYEYET. -0
A, B#E C, N EilgBo BH LB R L, FhU
XL (AT T N-3

(4) WRHNELFHEFEEYGDE LSS, SR
R DR ZhIZ X b, LU o BH B X 5B RIETER
1T, EHECRRROBER NIy, BENHRO
BRI HE L Eb b\,

(5) DEDKRID, KEEASELEE LT LEKLY
RIS I WICEIR DS ESE S, BH fha A LhomET
ERZTHDEAT, A% (BH L) OBt
MICH AR THLDE2HEOEEYHE h S
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