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Construction and Experiment of Discrete Element Model for Tea Garden
Soil — Organic Fertilizer Mixture Based on EDEM

HUAN Xiaolong'? FENG Mengchao'! WU Chuanyu'”  JIA Jiangming'”> CHEN Jianneng'~
(1. School of Mechanical Engineering, Zhejiang Sci-Tech University, Hangzhou 310018, China
2. Key Laboratory of Zhejiang Transplanting Equipment Technology, Hangzhou 310018, China)

Abstract; Aiming to improve the simulation accuracy of the discrete element model for tea garden soil —
organic fertilizer mixture, focusing on the combination of physical experiments and simulation to calibrate
the parameters of tea garden soil and organic fertilizer, by using the slope method, rolling friction test,
and coefficient of restitution measurement, the physical and contact parameters of soil and organic
fertilizer were obtained, and the mixing angle was measured based on the cylindrical lifting method. The
Plackett — Burman experiment was used to screen for significant influencing parameters, and the
optimization interval was determined by combining the steepest slope test. A quadratic regression model
was established by using the Box — Behnken response surface method to obtain the optimal parameter
combination ; soil — organic fertilizer recovery coefficient of 0. 35, organic fertilizer rolling friction factor of
0. 115, and organic fertilizer steel recovery coefficient of 0. 606. At the same time, the applicable range
of moisture content for the model (5% ~ 10% ) was clarified through experimental analysis. The
verification test showed that the simulated stacking angle was 24.49° with a relative error of 1. 65%
compared with the actual value. A prototype of a tea garden tillage and fertilization machine was built,
field rotary tillage and fertilization experiments were conducted, and rotary tillage and fertilization
experiments were simulated. The relative errors of soil coverage rate in field experiments and simulation
experiments at different rotary tillage speeds (150 r/min, 200 r/min, 250 r/min, and 300 r/min) were
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6.21% , 4.52% , 7.13%,

and 7.72% , respectively.

The soil —rganic fertilizer distribution in

simulation experiments was consistent with that in field experiments, verifying the accuracy of the soil —

organic fertilizer mixture discrete element model and contact parameters.

Key words: tea garden; soil — organic fertilizer mixture ; discrete element model ; parameter calibration;

field experiment
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Tab.1 Simulation parameters of soil organic

(a) /NEEE

fertilizer mixture stacking angle

T H S8 Al
TP A Z B 0.21
e St HEE AR R A 0. 68
TR BN R IR B 0.27
TR R EL 0.54
3 A EE 4 R A 0.31
TR B R A 0.13
VR R AL X, 0.2~0.6
+ PR FREE RN AL X, 0.44 ~0. 88
R B R X, 0.1~0.5
TR REL X, 0.4~0.8
AHUE—EHLAE  FREEEE R X 0.4~0.9
TR BRI X 0~0.2
(% VRN 1 9.8 0.3~0.9
A HLAL-HH PR A X, 0.5~0.9
TR B EEHR AL X, 0~0.3
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AOIUE-GHE  JKR FEHE X,/ (J-m~2) 0 ~0.03

fE EDEM #4752 fa N 152 8 5 S J0RE T
I 5 112 o W S 1 Wi G IR A w81 YA = N e
fATJIEHE 50,150 250 mm A= B A HERORE , BE 25 5] f S
# 100,200 mm AbAE A HUIE AL, 73 EARIR
A SRR, AN T A R TE] R 0.5 s, Ho AR
AU T A A BRSPS g,
A BE R 210 g/s,ﬁ/l\ﬁHLHE%ﬁﬁTfiﬁkﬁm
FIERIURE 1) e S5 A5 182 R 40 g, A G 180 ¢/,
PIELRFEBEN 6.0 s, 5 FLAE K 0. 01 s, BEE A L
JE— - 30k L B H % iz 2 DRI i, J
PSR E 9. 81 m/s®, S AR IEA HLAE FN 4 18 FoUkr G
e IR A, TE UL A i 58 B2 e, T TR i DA R
0.5 m/s gﬁ%ﬂ[m: . = EDEM J5Aab3# Clipping
REHTEORL HE 3 [ b 1% & Clipping Planes Group #
I, F|FH Tools 3 Hr i /1 #5 T H Protractor, 43 51| 7
AR Y4B RS T e A AR B e 3 A aX 3
SR LR AR EEAE S HERR AR 60, ME R AR DU 3 A R A
JUT LRI an 1] 8 Frow



272 P

L

Mo R 2025 4F

(a) A WU R O AR

EA
(b) WAL &

K8 BTk
Fig. 8 Simulation of cylinder lifting method
LR 2. 2 3 AL

1.6 EKkEIHERAWZME

SR KR (o) XA HLAE 3 TR A O sl 1
sE BT T & AKCRBRE 5% ~15% F HHER
R, B KRAE 2.5% MK — R, 135 KR %
GB/T 50123—2019 FrfEiidz AT HLIE & 7K 5 8 44 38
1 WEEE K I 48 h( S8 GB/T 8576—2010) 3k
B, FAEKFARFEESR 5 WA, 458K 9 Br
No HERUAR 0 50K o BIXRWUE N

02(1%w+m£)(5%$w$m%) -
1. 2ow+17.5 (10% <w<15%)

[ —0=0.780+20.9 (5% <w<10%)
341 — 9=1.120+ 17.5 (10%<0 < 15%)

(10%,28.7°)

5 6 7 8 9 10 11 12 13 14 15
EIKFwl%
KO A HILAL & 7K 300 SRR A A S
Fig.9 Sensitivity of repose angle of organic

fertilizer to moisture content

K19 RH], Y EKE/NTET 10% I, FKFE
TGN 1 AN E o5 HERUA 3 0. 78° 4 &K
RRF 10% W, B3GR e (R k> 1), R
MahtE i N, T, #ARRRE we (5%,
10% JYEFN BN
1.7 BEEEREEMRRMYE

AHF 5T ST 1A PR IR R EDEM #5275 &
FobrE 280, 3208 PRI I A e el
TEHRE SR RIEE (5% ~10% ) N, 138 5 Bk A
HUIEIR A PIFENLR P 3 F 19 22 Wi sh SR G450,

HE M BT A U 3R AR RN %
TRBHEA B — 1 Jm BRI, BARIRIAE LT LA
OBURLIZAR f7 Ak SRR A UL URE ] L k4, 5
M SR AMEE T RS S (H TSRS B AR LA
PRI R ORE A TR 3 BB E 10 HES S5O0
AT o X BRI 1A L A kG A ARUORE (oW is
Bl JRE 32 1 B RAR RS I A (ARG B HEAT | B0RE
) RN, @42l AY . 5k A Hertz — Mindlin(no
slip ) BERl AR AY ORI AT A A n R S VE G
ZERIR, TER KR (0 > 10% ) 500 R R
B DBl RS PR AT S 3 58 | Y R B ] R JC 1%
BRRAE SRR, XS T S RE R AR &5 e alini
IMMASE R 5 BEALE T PEZ IR, OFRAIRE S
LI HERR A A7 R AT BR RS (81 £, ek 47 R
A FRRGTRER A AE 1 S0 (T BE T BE 45 N 1] 2
W) o BRRURE LIOKS B AR D) T BIR OB HE B8 HLASE FH 1]
BEEAEN P BT ST N . BERHT R R 2
DX I8 3 FRIURL 73 A 0] BB S PRIJC R 21 A% DA
TE25E, @SB brE S8 (Rl 25 &K
R RSSRER R SHO 13l i AR Ry
SR R AT REIF AR S A E . BRSO L2
TEA; Hd B h RS, 5 SEBR ] REAFTE S S 2 57
QAR BMERAE  BARTIA T ZHiA 5020 B X 11
FOURE O AL SRR X ] BRL (B — R AR BRAA) SRR 4 0
Je 5 LB BRI UK 73 19 52 28 Z AR o, 24 A
TR - HE N B 4G R A 2 i B HE sl 272 A (it
PR R RS MRAERE A R, @H b
Mg DS 2%« AR R 25 PR EE IR 3R (AR XUk ) (AL
HERIURE ) I01 y BRAL A8 Ak (n R e W ) B 0
T AR TR Bl (CAAR 3R ) XHIRRE D) 24T R i T A

AN
2 ABWERENH

2.1 Plackett — Burman {38 & B Z M 547
NEZ S NCIEAEISESSL VA A I PSS
P AR 5T R H Design-Expert B4 K15 11 Plackett —
Burman i35, %856 38 15 X b 452 0 I R AE 2 A4
TR 28 5, T DA X 26 PR 2R Y @ 2 k. 1l
DUA LA SFETR R Ay i 7L, 3050 R 28 2
e 2 frow  IRE B S AR ISR 3 s, Hoh
xy ~ o N RIIE, Jr 20 Iras R WK 4, &K 4
& I A UL TR HE A M B & T
(RT3 NSE BN HR ) owg B x, 0 X3 DNSE P
fEX/NT 0.05, STk EE Gt 88. 12% . Rk, 45E 25
B P S TR R I A A LA R R AT R AL
B ox, AHUIE A PUIETR 20 BE 452 B« A HLIE -0



F12H

fIRIE e 45 5T EDEM A2 bl 1 e A HUACTR Ak HOTRE R Fy it 5 1 273

MRl K 5 28 x, 64T i 22 e B NE 3 10565
& 2 Plackett — Burman X E = 545

Tab.2 Plackett — Burman test parameters and codes

2 Ghty
-1 0 1
X, 0.2 0.4 0.6
X, 0. 44 0. 66 0. 88
X, 0.1 0.3 0.5
X, 0.4 0.6 0.8
Xs 0.40 0. 65 0. 90
X, 0 0.1 0.2
X, 0.3 0.6 0.9
Xq 0.5 0.7 0.9
Xy 0.15 0.30
X0/ (Jom™%) 0 0.02 0. 04
X, /(Jom™?) 0 0.015 0. 030

%& 3 Plackett — Burman iX g 54 R

Tab.3 Plackett — Burman test design and results

iK% S RS/
P55 x x wy o omy A5 xg % Xy Xy Xgg Xy (®)
1 1 -1 1 1 -1 1 1 1 -1 -1 -1 23.64
21 1 -11 1 1 -1 -1 1 1 -1 24.08
3 -1 -1 -1-1-1-1-1-1-1 -1 -1 20.86
4 -1 1 1 -1 1 1 1 -1 -1 -1 1 2385
5 1 -1 -1 -1 1 -11 1 1 1 1 18.91
6 1 1 1 -1 -1-11 -1 1 1 -1 17.91
7 -1 -11 -1 1 1 -11 1 1 -1 26.76
§ 1 -1 1 1 1 -1 -1 -1 -1 -1 1 18.39
9 -1 -1 -1 1 -1 1 I -1 1 1 1 24.84
o -1r1 -1 1 1 -11 1 -1 -1 -1 18.63
11 1 1 -1 -1 -1 1 -1 1 -1 -1 1 2245
2 -1 1 1 1 -1 -1 -11 1 1 1 2301
Fd4 FESWER
Tab.4 ANOVA results

S8 B F P TR/ % WY
X -2.09 854.54 0.0218" 13.96 2

Xy -0.58 65.12 0.078 5 1. 06 7

X3 0. 63 77.69 0.0719 1.27 6

Xy 0.30 18.51 0.1454 0.30 10

x5 -0.35 23.62 0.1292 0.38 9

Xg 4. 65 4212.92 0.0098 " 68. 83 1

Xy -1.29 326.52 0.0352" 5.33 3

Xg 0.58 65. 12 0.078 5 1. 06 7

Xg -0.89 155.96 0.0509 2.54 5

Xy 1.28 319.83 0.0356"° 5.22 4

X -0.07 12.76 0.8751 0.01 11

TE: SRR Tr 0], + FR 227 B3 (0.01 <SP <0.05) , #x

FoREFWMEE (P <0.01), FFH,

Plackett — Burman {5 AE AT e 5e i1, Hor 2245
Wi FAEIEAS BT A £ [mT A A AR | 58 22 Tl oo A5

IR B RV J7 0 J7 kAl I, 1X — AR B 75X
WRESEL FAES P AERYXS B FR i B9 15 58 1E 283K
BB GeT LA . ASBIFST P 3 PR R A e 45 i i
Je S AR BENE RS 55 Box — Behnken Wi Ji7 [f 24 465 i/
—BRIE, R T SR TR
2.2 EBEMEHIKIEIRIT

N BEES R - AR E RECX,
A HLAE AT AL 7R 3l BE 45 D K X AAT HILAL — 549 Al il
R FR B X YR P AR S H Dy h ] 7K
SR, BT R BEIR A W2 5 s, AR ER 24
Rl LLE I HERURBEE X, X, X, B3 T og
R, HAR R 28 B AERRARE B p . 4 X, X, .
X, 53 HL0.4.0. 10 ,0. 60 B, £ ELHEF A 15 52 bR
PR A N 5% 25 e AN R 2.33% ., 7 JE B2 Box -
Behnken 18058 1 K A HUILRE K S R %00 4
AHUEA AR 3R #E K % 0. 10 AR HLAE -4 AR
TEARE P 52 R %5 0. 60 A Ay o o7 T IR 30 8 1 K
Bt =R =R IR T,

x5 EERFHKRBIZITEER
Tab.5 Test design and results of the steepest climb

) I3 R, AT
e 5
X, Xe X; (°) IR2E/ %

1 0.2 0 0. 30 19. 43 21.97
2 0.3 0. 05 0. 45 21.64 13.09
3 0.4 0.10 0. 60 24,32 2.33
4 0.5 0.15 0.75 26. 82 7.71
5 0.6 0.20 0.90 29. 08 16.79

2.3 Box — Behnken iX3&i& it

IR Design-Expert A% 34T Box — Behnken iz,
Bt 153 X, X, X, 5 HAREHER A kol
AR, R R R Gt an 3k 6 FR il gt 545
RWET,

& 6 Box — Behnken {38 F = 43
Tab.6 Box — Behnken test factors and coding

i %
X] XG X7
-1 0.35 0.07 0.55
0 0.40 0.10 0. 60
1 0.45 0.13 0.65

2.3.1  [BIEEAE R
3 R RS 45 R AT Z o PIE LS 3, 3745
T APUEIRENER M5 3 S B EES B
[l AR AR L )5 7 R
Y =0.371 3x, +1.95x, +0. 216 3x, +0. 105x,x, —
0.007 5x,x, —0. 175x,x, +0. 162 7x> +
0.280 2x; +0. 307 8x +24. 09 (8)
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%7 Box — Behnken iXIi%it R &R
Tab.7 Box — Behnken test design and results

X S HEFR
b *) %6 %7 Y7(°)
1 0 0 0 24. 68
2 -1 1 0 26.07
3 0 -1 1 23.28
4 -1 0 1 24.27
5 0 -1 -1 22.25
6 0 1 1 26.76
7 0 1 -1 26.43
8 1 0 1 25.04
9 -1 0 -1 24.07
10 0 0 0 23.93
11 1 1 0 26.98
12 1 0 -1 24.87
13 0 0 0 24.22
14 0 0 0 23. 64
15 -1 -1 0 22.30
16 1 -1 0 22.79
17 0 0 0 23.99

RIS PR 22 0T a2 8 fiim, R4 Box —
Behnken M 7 T8 38 565 285 2, [l BL R4 2 26 (P <
0.0001) ;P kERER =0.978 1, #43iE T 1, /R A
A5 RO R B 45 05 A ML AE Tl 48 Ik 2 2R 4
X, AL A AILIE IR 3 B 452 DR B X X HE AR A 5 1)
BE(P<0.05) ;5 RE(CV)H 1.33% , Fmix
TR0 ELA A i AT AR A I R 24 45 Ui
KA

H & 10a AR, BRIZR X X 78 A K- Ia
HERRAABE X, X RBERmidg A, o BiE X, 93y
I HEBUA R R R, B B X A3, HE
A, RHER/N . 4 X, X A TR K
S HERUA AR R o B B, & 10b T B3
X, X, 38 EAE I HERUA A5 M A B G, JEmi) 7 T

P ) |
27T % 27 .‘/‘T’ } I
6T | b=
< s Ll
& &
< =S
&

L T

®8 MHPARBFESN

Tab.8 Analysis of variance of regression model

FEKE  HF OAHEE P F P
el 33.07 9 3.67 34.74  <0.0001*
x 1.10 1 1.10 10. 42 0.0145"
% 30.50 1 30. 50 288.32  <0.0001*
x 0.3741 1 0.374 1 3.54 0.102 1
X, % 0.0441 1 0.0441  0.4169 0.539 1
X% 0.0002 1  0.0002 0.0021 0.964 5
X6 0.1225 1 0.1225 1.16 0.3176
x 0.1115 1 0.1115 1.05 0.3387
x2 0.3307 1 0.3307 3.31 0.120 4
x2 0.3988 1 0.3988 3.77 0.0933
B2 0.7405 7  0.1058

A 0.1374 3 0.0458  0.3037 0.8225
W 0.6031 4 0.1508

SR 33.81 16

LR —AKF1H, B E 10 ATHL IRER X X, 7
BT ige e N, HERR A BE X %58 DR 1S O, HEAR A 22
R B X, 3G RSE T IS BT, HERRUAA 8 A 5
Ao ERSREUE X, XX, B AE EATE RN HERR fA 5
e AN 2
2.3.2 RiSEUAE

FIH Design-Expert ZF AL AL | LUERR
AEX 15 22 e /MBS B AR X 1A 5 BRHEA TSR A, 43
B 157 I X AR AT A, bR M AR SR
I RE N

min A =abs(Y -24.9)

s.1. (0.35<X,<0.45

0.07 <X, <0. 13

0.55<X,<0. 65

R R A5 B AR R SR AR
TIEAPUCREHERE ZECH 0. 35, A HLIEAHLIE
TR BN EERE A 0. 115, 43 HILAE A B il 48 1K 52 32 5

o

(9)

BI10  PRIER A ELATR FH e B

Fig. 10 Interaction factor response surface diagrams
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0. 606, HbRE T L iS5 EDEM #k
P 04T 5 RHERR A A ELR S AR HE R A T (E
h24.49° A 11 FroR, AR T4 B 56 15 2 Y
M (24.9°) R 20 1. 65% , 16 W Fr 15 B Al 45 B
PSR G 5 PR A — 2, T TR 8
EDEM {5 ER .

A

(a) P FHIATS

Y
B R X ek

Fig. 11 Test comparison verification

3 HiEF{nERIEXE

3.1 HERE

kg ik — 5 B A 3 AT AT B T AR R N fih
SRR FENE B REHLIETT (] BERE AR R, I
FIFHEE ST Y 1458 AILAE 25 HOoT B Y R AR 2 A 122 fih
ZHLHAT EDEM {5 B3R 30 A 0UE A N0 1056, 76 i
HEIIAS A 5% 3 28 F (150,200,250 ,300 r/min ) Hf
FEXT L FH [A) 3056 A0 47 B 56 14 e B e IE A5 5R | Z r
AR s WSSE A B AR R 2, 1
s Al DU B E R AR AE L i, B R R
W AR B G b e 1 55 AR SO B, H
N

s=a,/a, x100% (10)
K @, ——FEEIUR - R T 5 R, m?
ay——F2 T HURL B T AR, m

FH ) 3280 ot FH 25 el PR R AR LA 18] 12 i | R
AHUG T % A MR RS e Bk e . JT LG AR R
B, AEARLA I AR e A ik 25 s A IR I A
HLAE a1 SN 2% , A8 AILAE 8 2k T A8 B0 7 e b2
HIJ7, RIEERASHL 1 532 20, Bedk ) T 0a e i , A
PUIBHEREE+ 38 b, TR, A T 505 Had 2
FEXF I, S AL RE St 76 22 18], - R4 T HERE B 1
TERFLE AT , FEHER GRS A | v B) S S A Bl L
TEHL 3 4~ 500 mm x 500 mm HbH | FHAR LA 4 H:
FAIORL R 19 U B0 6 2% el AN ] i B (3 Tot
e B EE AT 3 K, AR 3 IR
H, MM E 13a s, BERFRCR & 13b i
N, H AR RIS A HUIERIERE A+, D A LI
FE B, A e 56 1A WLIBYER] 13b T
[ 1 2 R s

K12 ZRBE R A AL
Fig. 12 Tea garden tillage and fertilization machine
LOoRZEHL 2 IBRME 3. IBEk XAy 4. TRE 5. ek )

EHRE o RE

& 13 fedhit A g s R

Fig. 13 Rotary tillage and fertilization test

3.2 fHERR

il 7 M Sl ST o AN [
Solidworks #X - #E N7 = HEALRY | by &7 AL 20 B, A PR B
e K e B ] AV A IF B — A B R 3 A
EDEM $fFrh gEA7 430 iy HTBERF T an &l 14 i,
TLIERE T A TRERE T, B 5 9 A —HE R EL T, SM
WHERN S I ESHE T, N TR S, 7
P L T AR AL A 0 — R 5L A I AE N AR T
[N — 4 FA , B R e A g A, ) H e e i ik
B 3 P T E AE R MLE b, R N R TR
50 em , HHRTTIA 15 em,, BIAUAS 22 H] A TERE R BT,
PBEE 500 mm x2 000 mm x 200 mm [FFEAR R AR P
TIORL T, SR T SCPR 28 4 1 42 ik 2 550RN 25 10T
PR U 4 R HLAE SR S A IS H0 A i 2y
150 mm 755 A L 3FE0RL SR 5 7E 38 00RE_L 5 AR i 2
350 g HYA HLAERORL , A5 LA B BEHL . Az Bl iy FOR: o3
AN 15 Fros , Horp 2 e A HLI R, 8 6 0k 1
kL, RN ML ORL AR B 58 L | ERE T
Uiz 3, BCE BERF JIBEER 120 mm , Hif #F 3 5
I !

(a) i

6 5 4 3

Kl 14 AE TR 145 R I
Fig. 14 Structure diagram of combined rotary tillage blade
LB 2 840 3. 08 4.V 5.1 6. 1)
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1 m/s, 538 43 18k 150,200,250 ,300 1/min, i€
BEOTELEF R 2 s, BUBERE o6 B B i ks, {7 45
WG TESG AL R AR AR HEHF 45 S (1) 138 A LIS
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Py 3l My o T
- ..
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Fig. 15 Particle distribution

K16 ERFiEAL )y il

Fig. 16  Simulation experiment of rotary tillage and fertilization
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FH T 30 Ay A6 i 3 = kL an 14 17 i,
F|F Python 1] Pillow JEFN Numpy J X% HEAT AL BH |
I A 53 #5845 212 N + 5 5 G HLIE A5
B TR R E Shnie 2, Bl Ak BT 51
PR wE, A4 B 3 E R W E, a1
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Fig. 17  Pictures of covered soil particles

3.4 EBEAREMDH

X0 O AT AT FE RSB, R ¢ A AT
95% B X[, &9 PR L R R T
TR EEX AT 1.23% ~1.56% , ¥/ F 5z
DB 5% , 18 B 56 B0 B AT ¢ ml S pk, AH X
W (4.52% ~7.72% ) ¥IHE TR HEZ TGN ( <
10% ) , H8 A5 X R AL & A8, Bk T 4 55 H )
SR B EEES

x99 BEABAREER

Tab.9 Scheme and results of verification experiment

e/ MR FEIRE O AEXHR 95% EAEXI
(r-min~')  +R/%  EER/% %/% (HIE]) /%
150  85.65+1.23  80.33 6.21  [84.42,86.88]
200  91.73+0.89 87.58 4.52  [90.84,92.62]
250  92.47£1.56  85.87 7.13  [90.91,94.03]
300  95.56+1.07 88.18 7.72  [94.50,96.62]

HH )6 Y 3 Y 52 R B8 R 1y S R A
(CV) M 1.02% ~1.68% ,1/NT 5% , i )& 4l i,
YR B R, RS AR 1 2 () AR S S iR 2
A5 F A5 A 45 SR A X R 25389/ F 8% , H.95%
BEX R RS, LSRR, 7 5%
150 ~300 r/min % T35 MU TR R ot s A
il S H00T F T B 8O 0 JR 5, o J5 2207 F
PR TP

4 it

(1) 5 A B 5 D E 1 BORA PLIE
PIFESHL, HARFIIEA N 2.5 mm R 1.5 g/en’
V- E KRN 6. 12% . A EDEM {5 B %
2RIA) Hertz — Mindlin JC ¥ 30 $% fil A5 Y | 3 1[5 3]
FE TP A HERRUAR % - A HUAIE TR ARL 24T B 1K
JCH B FRE T I HUIEZ A AR S SHL

(2) i 13 Placket — Burman Design W x| A
T IEA AU R HE R 1 2 S8 R A AU
TR ] Al 5 0 52 22 B A WL AR ] VR 0 42 R 6
A HILRE A — 59 Bl il 48 K 52 2R %, 483 A BE TE B3
Ak 2 S 50 Bl J5 2238 4d Box — Behnken
Design 1090 EE V. WK [l AR $EAT 9347, B 25493
BRI b e B OR8] filf ik 55 22 8805 A7 HILAE
TR 5] R 2l BE P52 R RO Wi 1B 3%

(3) APy I 50 75 3] 1) AR A o H AR A, X =
WA Rl 15 2 B B S B (e A
HUIEURLAE# YK 52 2280 0.35 A HLIE—A HLIE M
L[] SRR DB 0. 115 A7 AL HE 5k — 5 M filf 42
WRIZZHN 0. 606, TERMSEA G T AT B HE
R, 5 S PRy BEE R A AR IR 220 1. 65%
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