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On Equipments and Operation of Continuous Annealing and Processing
Line “CAPL” for Manufacturing Cold Rolled Steel Sheets

Kenzo TODA, Toshio HARADA, Narumi ANDO, Koji OzAxI

Ryoseki KATSUTANI, Teruhiko NISHIMURA, and Matsuo USUDA

Synopsis:

Cold rolled steel strips with deep drawing quality are manufactured economically by the CAPL (Con-
tinuous Annealing and Processing Line) after cold rolling. CAPL combines 5 conventional processes of
electrolytic cleaning, annealing, cooling, temper rolling and recoiling with inspection into one line.
Materials most suited for the purpose are low manganese steels (Mn=<0.25%) with K values of 0-0.15,
which are coiled at 670°C or above after hot rolling. The K value is defined as follows:

(for capped and rimmed steels) K=Mn(%)—55/32-8(%)—55/16-O(%)
(for killed steels) K—=Mn(%)—55/32-5(%)

These steels are cold rolled to the final thickness and then passed through the CAPL. The heat cycle
of the CAPL furnace section consists of one—minute annealing, cooling to over-aging temperature at the
rate of 5° to 30°C per second and over—aging at 350° to 450°C for a few minutes. The radius of the over—
aging chamber hearth roll has to satisfy the following relation;

d/R=2.02x10-2—1.05x10-3-log(t+1)
where d : strip thickness (mm), R : radius of hearth roll (mm), ¢ : time during which bending stress occurs
(min). The built-in temper mill of CAPL has a new type of work roll changing device which enables the
replacement of work rolls in 2 min without the strip having to be cut. With other new devices such as
direct strip temperature detector, or strip steering device, it has become possible to combine the above 5
processes organically into one single line to reduce man—power, investment cost, energy consumption and
yield loss drastically.
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EFMOFERCHEFOI> bFERE h T v 5. T
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Table 1 iz 7.

RS CH A AR R ENREY S b LD S
728, CAPL FE# Tk Mn, S, O OROIEEREGE
BELERIES L LTHRRATE LN 55 “K” %
EAL, ZofE%d 0~0'15, X5 Mn % 0°25 DIF
LIEBX SRS TR R oD,

(U & Fs ¥+ o 7 FEH)

55 55
K=Mn (%) —76-0 (%) — 53-8 (%) = (1)

T DEH% VBN E RS 670°C DL Lo HIETHIRD,
BREECEDRECBHEEShAX bY v T2 E
MELTws. §1hd Mn, S, O BBFETECTE
RIIER SN0 AR THESH% D27 MnS,
MnO 225k T % & RRPCHERICEELRIE S, O 28
rkEh, HEOBEB LA LAELEIhE D, ROEE
BT RSP RESET 30 LE 2 559,
FRHCBRIZT v 2 7 ¢ — FIEXE LR TV, 0
BRI 2w TS EBFEMLTIASRVLETSHAS. Table
1 WiR L7 Y FEWE X CGERED N » FEMEDBIE
SARRC 3 VT B RO 3%, BMESMAHESERA IR
TWiswWwicd, WHRETOBREREORIES XL OVEHEL
EEAERZELRTELT, Mn, S A XoS5EED
HBEmE <, EHAIT X o TR b RIS R 2 1
TH5ZEEARARELEZ LR TV .
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BHEITIH I hr BETHSD, TELTLHESTIT
BRFENRAE TV oA I A4 WREBIRD, 24 ViRCTHEZh
U Z 35 70 5 T EMRIBE R T W /2. L A
L, BRENREVIEE 300°C DI ETHy, a4 rkik
K[ TREETS2®, 2oFRTI4 Y L VB UL
e < @RI JERR LB AP TR k5 2 &
AHIER LS. THERMETWCE#ETH S £, vwo
T2A 3 A WD & THE TR & OBEBESRALE
BHTEDLOHED Ny FREMAR LT LFOTE
B9 X Y o MEHIE LA,

CAPL CRIEFER AL, @R Cl T gh®
FE &b DON—Ro— )0 (hearth roll) T X BEEDEL
2R MY v PRELZTH Y, ZOMIFEH & LR
~7c K{EEHE, K Mn {b, SUEBIRBERD /£ X O5hE
XD, BREHNEIEA Smin INTSTT52 8%
ARE D LD TS LEBEbh 5.

BESTIRRE A OEREANREE £ T D 1 S HEE IR

(v ) BHECSREABE 5%, ERSIMEC Sh
55 A Z§ J::‘?; i “5’2: % =R IE‘S LC; "f, Z-_
K=Mn(%) —20- S (%) worrereieiecnn(2) o o i 7
32 DWHRES 5~35°C/sec DFPFIHBITE LV TR
Table 1. Chemical composition of various steel sheets.
c Tn Si P S Remarks
Black plate 0.09 | 0.32 | - 0.009 | 0.039

Cold-rolled sheets | Conventional | 0.049 | 0.35
with deep-draving

0.001 | 0.12 0.020

quality CAPL 0.07 0.22

0.01 0.004 | 0.011 [ [0]): 0.051 K value:0.012
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Electrolytic) Batch type
cleaning annealing
e TSSO —
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Conventional process

) {(Coil cooling) (Temper rolling)
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(Inspection )
& recoiling

| . (Shipment)

Inspecting station

rolling

section
9. Furnace 13, Side trimmers
10. Exit loop car 14. Oiler
11, Temper mill 15. No.l and 2

12. Tension leveler tension reels

Fig. 1. Layout of CAPL compared with the conventional process.
Conventional five processes are integrated into one single line,

Cold _ |
rolling
Electrolytic cleaning section Annealing section Temper
1. No 1 and 2 pay-off reels 5. Electrolytic tank
2. VWelder 6. No.2 brush scrubber
3, Hot caustic tank 7. Rinse tank
4. No.l brush scrubber 8. Entry looping tower
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Table 2 5 B AR E @ 8ekAT No. | CAPL O
HERn RT. AR, BRSO EREE B/~
BB EIRE N, Tods, FAES 60 t/ht WIHERD /Y
» FHSHF O 30 ESTHEHT S,

PITie CAPL 0&3{EicBl LT 5.
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Table 2. Main specifications of No. | CAPL
at Kimitsu Works.

Production capacity 34-, Co0 tons/month

Strip thickness 0.4 - 1.2 mm

Strip width 750 - 1,240 mm

Line speed HMax. 200 mpm

Furnace capacity 60 tons/hr
Coil weight Max. 45 tons
'Line overall length 291 m

FANVOYE X ARG TR IR 57252 %y b
RAXT )~ VPR HREN, ¥Ry
T L FRDAN—2 0~ (hearth roll) i X 54
DK Ui e s U T il LIS O 4 IR s s 2
FicE D 72, 450kVA D o o v m vt o Lo
(mash seam welder) B EN. 34 voupkic
BT 5 H 40sec TH 5.

%%ﬁ@%ﬁ*vh:—nzi4w79:/¢(Mt
caustic tank) 12 X B{LERIEL, T I 0 —a (blush
roll) 12 & IR L BRSO X 2 ESILE
L DRSNS, WGHIEF v gy — i)
ML, BREIRZ 120kVA ORBBRE->. s, OB
RO ML DOEIHEEG S5 14 EREM v, CAPL
KEEDERTRIFNTORMAN 21 X 515 SE5HER
WD BHBHID, ERTEOEEE EEE B G
VEIEWZ EDBHERINTE D, 2455+ 5 CAPL
CHEWTIERIED X Y v b & LT ZDOERS 2 84{E L
5 %.

I

Photo. 1. Entry section consists of pay-of reels,
welder and electrolytic cleaning section.

Photo. 2. View of furnace section.

B — =32 bS5 K (strand) Kz L, 16 =
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3-2 JRER

JFEjiz Photo. 2 IH Bk SKEMTHY, Fig. 2
RRT LS ~orbiifish, £8 1357m <%
5.

Fr o T OB 1 2 vO—fi% Fig. 2 Fific
ATH, T00°CX 1 min OEEET L 350°~450°C X 5 min
DIBRFN B8 Y, FERD T Y * BRGSO B sk
VA T L UBR SRS B D ST A B B
FUFRMOBENET L 2 7 4 — FEF R EHINS -
DOBESMRELNL A ZEREAS LUT 0D HSRe s v B 23R P
nz. ‘

FRRELAS 2 Hy & N, QREVAEHERAL, =
HWRF2%0D H, TH¥INR5.

DRERIE VIR X MY » FIREE 900°C ¥ Tofpsiie
ZFEL, BURIX 3~ 2 AfFH R (coke oven gas) T3
VT bF 2~ (radiant tube) i X BRAEMES R
ERCTYS. IEGENIZEAABE 1560 104 keal/
he T6 - DR SEISh, EnEh s —
BERTEL I SIThE>TV 5.

BREILS A DKL BOFRIES XU b Y & PRIE
Dz 3000kW OFBhE — & —pdE LTS,
WA VI LV R DS B R X h B - bl gl
1 INVERECERT5LERDY, ZO7DIERNESR
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Primary
Heating ) (Soaking ) cooling
( chamber chamber chamber

Secondary
( cooling

(over-aging chamber) chamber
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|
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A1 1 1

hearth roll

I

| i
| 1
| I

————

|
|
|
1
° . i
700°Cxl min. :
|
|
|
|
1

Temp.

® : Measuring point

Strip temperature

(3500— 450_&0) x 5 min.
oY

(Example of heat cycle)

Time

Fig. 2. The furnace section and typical heat cycle.

LIt X DEEERNC A B Y v TORSY A 2 VR FIET S
FHEE Lok D 27 p 2 fo. CAPL TR SMELRS L
EBEXBARELANY » TOEREBRIET S LITRIIL
FofEEI 2 ) oy FIRE T B A 7 VOER
SEEFEHL +£5°C OFETHEBLTVS. ZOHR
sy, Fig. 2 @RI XS wmEitin, BEvEHo,

1 RGHEH D, @RpshEhRs TCHno&astS #F
KERBEIhT,5.

1 s H VA St B SR £ TOWAZ R T8 D
T H B, BEOREEES 5 5°~30°C/sec O
HEEAZEL, X 5B EIh A Y v TRRSELET,
oS LRI B SEL T L2 LIER—RITH WS
NTWBKES 7 v b (jacket) ZRAWICHAY = v
k27 —v (gas jet cooler) HFXAEEALTWS.

woERShR T LR, A b TIRER AR
F5EFTEL, 4500kW OFE#r —# —REHLT
H5.

BEAEIC R B N— 2o —LER, CAPL Hifk
MDIDDEREHOC L DTHS. 7V FAEGEM
Fa 2@EET A2 2T, AR rhlEsis X oAk
ShAMEE % 35 Z T Do KRS FIE, TR K LiBREhL
IIZ X DIGREE N LAHMU2MET 3 % 2 &I
L. ZoBRARTY FAEREscAvonTw5E
FOHBENEEN—Z0—VTA LY » THEVEL
-

ZALNE. SECERPTIEREMON—2 0 —
3

56 mm¢ & 559mm¢ D 28T, ZhiI4EF X

W¥REir 2 r Ly ozrschrkshir S TS LD b
3

R L7HE 0-8 mm O IESRAR & EREEh LR 3 5 i i
INETELLZDLEELNS. TNENIET 5O FEBD
FAh A K ERLE GG CIBIR L CRIFRD ER A & 25
Dick T A, THBD OBMRMRENRE R LS. TO
S S & FEBRENNCIC I REIE B A RN IRET L7
R, 2N Yy P EEICME DG 13 kg/mm?
LT OSEER A ROMbn s C LR
728, rhrxEFOHRICISHT 310, S HIKGHE
SR 2 R L iEa b vy, ThbbA Y v 7
MN— A — VI B L TWAEBHIBEWIE, [CHRED)
Wk HEMUCETHELLRBDTZOIGNFERRH O
TS UCHR A — 20 — VIRIEEH T 5. ZOZLH)
VIS TR R O MU R L, B EEREESTH D W
NIFERFICR T DERBER» LRABF LN
d/R<2°02x10-3—1-05x 10-3log(¢t+1) ---(3)

d:fRE (mm), R:gh=R¥E (mm)

t: S NEZFT M (min)

ZE# No. 1 CAPL iz k13 551 EAIZ =T &, &KL
BE L LT d=12mm, [SHEFEJ DR =084
min TH5HDOT (3) XL H R=690mm %75%.

ik, HTORAMTMGECERC, NofTHi%{2E
X ARESHEL R LT b0 LHfEEERD O TY,
WSEESEORR & UCTIACER X ) L 0 5T E

LWwhoEEx b5,

YD 2 HAHIEIE | KAHERRAKS Y « v I —v
RERALTWER, BIERRAEgEY LiFsioon
HigEr AWAERQUS ZABHETVWA MY » P 40°C
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CETHHE LY, EEORUEELOEEL LD L
DT3B,

FHRAMY v POLEXEE 1000m 238328, &
NEWTIES T LR GRRE LD S 7-DIERN 4 #ific
AFT7 Yy (steering) RWEFFHE L. Tihbb,
BV — o2 — META MY v FTHEEREONESE TV
HAZWIIHHBL, 2OEFAERFLIVE/ -0
BEN—R2A0 —VOREEZEETHZETE D, FHNR
MYy FDE %Y 5 (centering) #FBZ DT W
B, PFRIERATF7 ) o VEBRZHRE LA 2~3 &
S8, HERBHEEICRAFT7 Y 5o - vOREC
BTERHDY, FHUHRERE LTV S.

FROZ Y v P12 T— 2 Z L B >R ingk
FRBHINE D, &V~ TS HELI Y
v TIRNCE#E 72514, Zhafh<mDERNIEN
&V — o i larnic PETRELHERE L DTk
D, LKV~ LFrvavrA—2—%EBELTE
VXA LY v TIRNEBB LTS, Thitk b, FN
A MYy ZRPFAEH CEERNS it EE UBKIES
WEHe— 2Ny Do, @NRNCX DD 5 — 2 %Fkik
LTw5b.

33 #EM

ZDERGVE, ERHEESEE 7 v BV 7 b (dead soft) &
BROA MY v PRBEOTAFEER s 2 75> T K
Hatexioth, BEFKR I A VREOEKERFE LT
BT, BE, BEEMBH L b oo BlEEE
RS BAEERED, Fig. | TRt X 5 e BAEEER,
H$4 FhY =~ (side trimmer), Rhi, BEKY -7k
ENFEEIhTW5. Photo.3 134 EkA 5 B 7~ CAPL
IR

FHRID N~ 78— 3RER R~ 2DFFNERD S5 5
42 bF 2 FIKEN—TFH— (loop car) HFRXE L, 17
L TICRRE Lc. 2 b Y » 7 IERAESTERE K 500 m
HY, BHROPEUEEED Y — 2 v~ (work roll) 4

(1i11 work side)

Photo. 3. Delivery section consists of temper mill,
side trimmers, inspecting 'station and
recoilers.

Photo. 4. View of temper mill with work roll
changing rig.

B, ¥4 Fr Y v— Dty X, BEDH Y — 10
BATE SWCET DR O LR b % (PR 2 — R
THERT 5 Z L WRELL LD TV S,

Photo. 4 WHABTEEZ T4, WEETFY AT A
BRO4EY LNV AL R (single stand) G, 9~
o~ 380mmg, Ny o7y Fr—,1 (back up
roll) # 890mmg, v —fHE 1500mm }EEAEH
CNFT A LEEN T VTHS.

S HEE 2B st & AT pic o Ty, X b

(1Mill drive side)

VBa ” Strip
- ck-up [
Used rolls [ J rolls /j/ Wew rolls Push out
P = <
3 T1) ,,
l@ @ /| [|Back~up —] Hydraulic cylinder
— 7 Tolls 77 Y4
/] 1 L
I_j L’
i
BT77 7777777777 7

Fig. 3. Push-out type work roll changing device enables the replacement of work rolls in
2 minutes without having to cut the strip.
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Table 3. Comparison of investment costs of conventional process.

Main equipment
‘Process (70,000 tons/month)

Investment cost %
10 20 30 40 50 60 70 80 390 100

Electrolytie cleaning line x 1
Conventional | Batch annealing furnace (90t/ch.)z50
Temper mill x 1

Recoiling lire x 4 Crane x 13

T T T T T T T T T T

—

CAPL x 2
CAPL
Crane X 4

pw

o FERYMTBHZ LML, LrbEbdTERHTY —
Du— VB Z D EBNERELEDID, DO
FLE LW A4 TDT— 5 o — VHEEROBFESER
an-ns, Fig. 3 WRT LTy 277~ (push
out) FRDMBEEDOHRIL X » ZThoOEHRITL
R Ehe. Tihbh, BB RSN 2 ROH
o —UERIBEIL LD VI LAR, FRpPCZhICE D
TEHREo —VvEEERICR LETIOTHY, BAL
LRI 2 5 o, Eh»CERMTe -
TR ET L5, ¥ b T -0 —Ai3EDEDOD
F 2 » 4 (chock) ICHFHF SNAERIC X h EThl&
DL— IV EHRETELDBZ LTI DAY v TR
T5Z e MBAMAREE Lol KREICLD, @
—~ VHRERC LT ST ER O LR R AT 2min KD
BEXEOTWS.

A RY v TOMBEREET, T AVARBT I Koo
— v (bridle roll) MEEEIL—FEHIE L, TVOETH
—FEIECHARIL LD, £0.1% DHURBEELIFT
W5,

TNERDTF Y 2L RXT—OMIETI4 Fove
—VEREBELTED, IVE LRI —RTRTHINIT
EHEHELYD. ZRICXVAEHRE LY %)
RREFNEFNREELYEIRT 5 2 EPWETD H-

BRI OWT T v ¥ 2 » L X 5 — (tension
leveller) 35 X O 2 D9 4 FhY v—MRRESHLTY
5. MY AEONEIE~—35 (baler) T 7 v 2% E
oy o N AENS T TELEELEN TN S,

BRAEREIC R VT, EHBZEREGRE, BN
Eate S X A BEORERMTINA, MRl RERE
stafrA L 4 o TCTRERAMEAEELAIRTHS. X
FoRE SRR I — e RiME B 2 D R DEEL R
wXhisor*45— (micron oiler) #FFELTW
4. a4 AOSENIEL KT 4 v X VEEEZEL
FT50EH 2%y bDFLY a2 ) —~DYERE
RO ERKEDTWE.

3.4 CAPL ZEOTMH

Fi No. 1 CAPL TOBBERCEOE, AL
CEFEBATE LCTRAE 70000 ¢ OAEIHIE D ¥ LE SmR
EFS5 L FaiEE L, CAPL Yo 2%tk o & =
CHHEERM LT D & Table 3 0T &%, Tihb
b, FTREHELET X, CAPL M 5HERTED
EHEKRTR L, B HBRE LEE L & E@go®R, 2
4 GEREBOEW L EC LD, HERTEDOK 74% 1
W LG5, £/, XEE D o RLE D EY
PAAREC R B0, THMEGRITIERTIREDOK 40%
DT 5. LWtk o v 2 TRETIRMICHED 2
EFons L—rhECI) a4 ERS IO A ViR
BfESEr & T, STREYETTIAECR R & b 12
BLLED 24 s FY 2% BB e Licoitst L,
CAPL Tixhp T 2RI TEEEDLNTEDLHY, Th
o L— o ORBERHRITID &£ XV RTR 58 LES
DWW HKELIREZTRT.

4. CAPL DiRHERE

B No. 1 CAPL WRLED T & < HEF0 47 45 10 RiT
SHESE I BARALAENEFICSE B D, AEFA 48 £ R 61Tt
Hjc 34000t 7 AR7 — VIR A D7, KEFI49 4
10 BECORFAEEIRIFVIEAEEDT 68 Ht ic
HEL7ont, CHGTTEA S CHER TR & RS b L
<L EOFHEZF TS,

41 AERBEHLICIERgER

CAPL kI3 A4 ERH#BE Fig. 4 W7
Fig. 5 i t/hr OHEBETT. REDORERHE
TFTTco#4 X5 t/hr OFEFER Fig. 6 TRm$H, T
¥4 XTHITITHFHEZHE LTVW5.

Fig. 7 W{E¥EROAJIMB TH D5, 31F 98% D
BE LBEEREERE LTV, &k 1 D FEDEHKENK
FERRBI L — % Fig. 8 wRTH, YHITFEIH
I TE LGESRBEMTR I VBBER MY v Tt
ff, &©— b5y & (heat buckling), A bV o FHEEER
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5 w0
S 30
401 Rated capacity (34,000 tons/month) = 3 f L : L ) ) 1 1
s Oct. Jan.  Apr. July Oct. Jen. Apr. July
& L 1972 1973 zonth 1974
\: ______ o Fig. 5. Progress in hourly tonnage of No. 1
a g
8 %1 CAPL at Kimitsu Works.
=4
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Fig. 4. 680000 tons of cold-rolled sheets were
produced by No. 1 CAPL at Kimitsu
Works, (Oct.
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1974)
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Fig. 6. Relation between strip size and hourly tonnage.
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Table 4. Comparison of energy consumption by CAPL and conventional process.

(capped steels)

Conventional process
CAPL
Elect. Batch Coil Temper Inspection
Total cleaning annealing cooling rolling & recoiling
x10° keal/ton
Coke oven gas 179 232 - 232 - - -
Electric power 55 49 14 17 8 5 5
Steam 59 100 64 - 36 - -
Total 293 381 78 249 44 5 5
100
—~ %0
2 - 2.6
E 70 2.5
% Total
- Oct.:72 Jant'73 A;r. Ju;y OLt. Jan.'T74 Apr. July 2_1°
month g 2.0
Fig. 7. Work ratio of CAPL can be compared 8
favorably with that of any conventional g,
line. % Lsl 1.5,
o
BRSO v ADHPED 52% WETHPTE. E2 P
)N FEESNTTEMBNC L 5 AT, - R FHD v b &
(carbon deposit), = &z TR2ROLHED MRAIC L 1.01
T8, FEFERERY 34 VT T4 (recoiling line) °-% 0.7
Cma4 v 57 (coil slip) Hirs &b HFELIT K 0.8 0.5
— 0.5 :
Xhic R, MAEDLIE 50% KA L T v 5. R
CAPL To$ &M EriiniEo 72 o, KEFEEC
U BICESER &0 S 5 ECFE S S, T A o
A b Y o SRR T CHE Y E Ll L 513k D3RI T
o3
H—EOWREENRE T T 5720, WO FIAEIHE % IS S B
GRS 1 0 @
BTV 5. g4 & s 8
4-3 CAPL BEEOF Fig. 8. Items of unscheduled shut-down
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(June ’73—]July ’74).
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Exhaust
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(2) Batch annealing furnace
Fig. 9. Heating efficiency of CAPL is much better than that of batch annealing furnace.
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Fig. 10. Products by No. 1 CAPL at Kimitsu Works have been widely used in various opera-
tions including the autobody stamping plants, without trouble. :
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Fig. 11. Mechanical properties, especially the Lankford values, of the CAPL products are
superior to those of conventional products.
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FE No. | CAPL 0EEII8£TH 5.
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Table 5. Various advantages of CAPL.

Iten CaPL Conventional

Lumher of persomnel 7% 100%
Processing tice 1 day 10 days

Scrap loss due to end cropping 52% 100%
Yield loss
. ‘Iejection through inspection 50% 1007
Stock in-process 10% 100%
Maintenzace cost 465 100%
Energy consumption '7775 100%
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Yield strength (ke/mn®).
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Location in the longitudinal direction of sitrip

Fig. 12. CAPL products have better uniformity

of mechanical properties.
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Fig. 13. Rear fender-drawing type; CAPL products (capped steels) showed excellent press

performance (wider 4 BHF).
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Fig. 14. Front fender-stretching type; CAPL products (capped steels) showed excellent press

performance (wider 4 BHF).
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TORARMEAOHE— I I VER DL S.
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Fig. 15. Front fender-drawing and stretching type; GAPL products (Al-killed steels) showed

4 BHF equal to conventional products.
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)]

Fig. 13(a), (b) WEEMDOIKE LTV VikED
ZRKER Z RT. 7 LEERBREFEO T A2 ERRE
P BN, WEOEMBEMIITLALS A AL,
OMERACKE L TH D, SRR ERERKT
b5, LichoT, ZOESORIEHITIHROK D I
wExh 5. Fig. 13(c), (d) & CAPL #3 X UMEk
##@ press performance diagram % 7:%. CAPL #id
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REMSY D2 B Liciod & Bbivs.
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L Cdh%. Fig. 14(c), (d) @ press performance dia-
gram % %% & 4BHF (& CAPL o 10t wHx L, §€
Se#tiz 6t T CAPL Mo AF»ERTWS.
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G A ABEES NS BR VG TH R, KT
B9 VREILVDOXRT ( —v IRNRELRT V. T L3
ETFOZERRARITIRE LSBT 55958, %IV EBOLE
RIS b S £ Y ~E LES 24 7Tk
. Fig. 15 @ press performance diagram % %% L
CAPL #1, ffk# &4 4BHF=10t THp, 7 -9
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