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Design and Test of Seeding Wheels of Precision Hole-seeding
Centralized Metering Device for Small Particle Size Seeds
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(1. College of Engineering, Huazhong Agricultural University, Wuhan 430070, China
2. Key Laboratory of Agricultural Equipment in Mid-lower Yangize River,
Ministry of Agriculture and Rural Affairs, Wuhan 430070, China)

Abstract; Aiming at the problems of poor seed-filling performance and seeds were easily stuck in the
seeding wheels of metering device for small particle size seeds, seeding wheels with inclined parabolic
holes and stirring structure were designed which could plant 2 +1 seeds of rapeseed sesame and pakchoi
in one hole. Mechanical models for seed-filling and seed-casting were constructed. The range of main
structural parameters of seeding wheels and how the parameters influence on seed-filling and seed-casting
were analyzed, based on the mechanical and physical properties and precision hole-seeding requirements
of rapeseed sesame and pakchoi. The influence of the main structural parameters on seed-filling was
verified by using EDEM software, and high-speed camera. The optimal value of distance from parabolic
vertex to circular center, focal distance, parabolic tilt angle, width coefficient, side tilt angle and
churning structure height were determined. The ecritical conditions for avoiding seeds stuck in holes or
dragged by churning structure were determined. The empirical formulas for calculating the optimal
structure parameters by physical properties of seeds were presented. The JPS — 12 test-bed was used to
study the seeding performance of seeding wheels with the optimal structure for Huayouza 62,
Hangtianxinzhi T31 —8 and Wuyueman. The qualified rates of seeds per hole were 92.00% , 90. 00%
and 90.67% , and the qualified rates of hole spacing were 83.67% , 81.83% and 82.50% ,
respectively. Field tests showed that the average number of Huayouza 62 seedlings per hole was 1. 16,
the qualified rate of 2 +1 seedlings per hole was 89.67% , and the qualified rate of hole spacing was
81.54% ; the average number of Hangtianxinzhi T31 — 8 seedlings per hole was 1. 15, the qualified rate
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of 2 + 1 seedlings per hole was 85.77% ,

and the qualified rate of hole spacing was 75.51% . The

metering device could meet the requirements of precision hole-seeding for rapeseed and sesame. The

research result can provide a reference for the design and research of seeding wheels of metering device

for small particle size seeds.

Key words: small particle size seed; precision seeding; hole-seeding; seeding wheel; EDEM simulation
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Fig.8 EDEM simulation model for filling sesame

3.2 EBIFLE5Haxt FEAhIEEE R I

UL A5 A0 A0 935 78 L AR [v) 488 T 5 0t ) 4B TED , T e
EDEM 15 5 LA a2 BUFLAR 1) 48 -5 g 1) G 1 245440 R
SEXTFER I RE S AR R AR i R S R, D
PRI 1558 TP Z B b, (81 3) 9 20 ~40 mm, B
I 30 mm ; BIEFURL T 4390 A AR 2% 62 i K
B2 T31 -8 FLH 2R 80 000 .80 000 , 180 000 i ;
BETEN 25 v/min, B IRGETT 60 AL B 78 R 4L
(2 £ 1)K/ 7N EHE 0 R 7R TR TR, BT 3 kL 7CHh
W2 B By VR S e S e <
3.2, FRUFLAR ) 48 1T 5 KA X SRR I B 5 T

FH TR B R 72 o AT A AL AR ) T
R pere BIFLAE 5 e e 5 R 4% Fl, 05 B 23 Bt
TREHEE 3 A FEIT S BLOEE H FEUERE p il
WEkMmatf 6, (Bl 4) X sufh P RE 2 AL PR
WmRH 0, LA B BE T MR H FEAERR p BUE
Al E AT LG IR H AEUERE p X SEAMPERERY 52

MR B A R 2 4, 4 3% 3 ARl 4 62 i K HT 2
T31 -8 AT H FEUHERE p BUE G F 4 %
o3, FEREFRE K, L1 A0 R ALK 1.0, 3R
A 3 H0.5.0.2.0. 4 mm, BHAK &
PRARALA B A/ N Ul 70 O 5, PRI A 3 RO LA B |
BRAE (R (4) 1 1, 5 =3 b) XTI LI J 45 EL AT,
PiEEERINES,

HER 5 AT, WG BE B B HERR p X 78 F 1 B
S R RPN R AE TR 25 5. BUGBE B XHE IR 2 62
TR R B3 (P <0.01) W H 58K 521
WE(P<0.05) , Byl p XL ZR 62 I o R 5
M 4235 (P < 0. 01) ; T BE H XL R B2 T31 —
8 FFIPERETR AR MM B35 (P <0.01) ; R
p M AR S MG R P E (P <
0.01) , X EFEL M # (P <0.05) ; HAR &I
ENTE N

PR B0 B v A, S L0 BE B U/ IME L FE
FE p B R AR I 70 2 e e 2R e, B Ak R
A, e B B A B nT L, S ALK B O
{8, D8/ R H Sl R AEUERR p i) e £ 6,
HUE AR /N AR LA D BE D2k ff) & FIR IR 7RI A o
WIS, FERNE B RS RE S P U AL AR B0 7 1) 43 7
WNCEL6) , SR PEREREAR; S AR UERE p 8/, e
MZe 62 FEUER p 23514 0. 78 (1. 04 1. 30 mm i, 7Y
FLA I BE BE A5 A7 280 20 SR b 52 IR FE ol b B 784
LA RE B2 WL /52 m, T BE H M
RUFLR B J 25 FRMG K, o e R B0 s R MERE p o
1. 56 mm B, BUFLAT M REDI 2R F & /N, RIFLIC LA
TS BF FE RN, SO H O js /N LA
MEEDILE 1 & HE— 20N, FEFPPERBRRAIL, e 70 R 48
o HIRZE T AT 2% 62 MRHZ T31 -8 1
AP TLOME H B AKF-E 4 58.0.58.0.58. 6 mm, £
YERE p B 9 0.78.,0.93 0. 81 mm, 255 (5) 15
IR H B A

(13)

ML HE H AR p B R, vE— 2
BT AT A 0, X FE Rk R RZ AL, AR 2y
62 MU T31 - 8 . H H B Zefmifa 0, L FR{E
43510 50. 41° 41.07° 53.43°, HIBYLAm# 0,5
NI BIFLX T 29 RE 1 BRAIC, TR R BE T R 1
FLH IR o SEEL R A TR A LA 0, R
{ERTHR 0. 75 £5 L BRAE, K Zedmifh o, il 4 45
Oy FEZER W6, hFE6 v, YU B A
P p WOEAERT , B S 0, 35, BIFLK RS
FUEA, HALFLAT 0 BE X6 Foh 12 SRORE 1 i, b
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IER AR T s AR A RS, L Il 62 MURHIZ T31 -8 i 18 BUFLA0 4 2 Mt

FER AR R R SRR T R BUR AR, 1R

K5 TOBEFNE AR FEME

0, AR5 A 46. 21° 37. 65° 48.98°,
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Tab.5 Effects of distance from parabolic vertex to circular center and focal length on seed filling performance

1% 62

MRHZ T31 -8

HAE

Lo/ fEEd/ WFEs/ MG ER/ DULE/ SR/ WS/ Thia ERR/ DU/ S, ek e ZEas/

mm mm % &%/ % % mm mm % R/ % % mm mm % R/ % %
56. 4 0.78 0 65.00 35.00 56.2 0.93 16. 67 83.33 0 57.6 0.54 0 66.67 33.33
56.9 0.78 0 91. 67 8.33 56.8 0.93 10.00  90.00 0 57.9 0.54 0 85.00 15. 00
57.4 0.78 0 96. 67 3.33 57.4 0.93 6. 67 91.67 1. 67 58.3 0.54 0 90.00  10.00
58.0 0.78 0 96. 67 3.33 58.0 0.93 0 96. 67 3.33 58.6 0.54 0 95. 00 5.00
56. 4 1.04 1.67 70.00  28.33 56.2 0.99 18.33 81. 67 0 57.6 0. 81 6. 67 68.33  25.00
56.9 1. 04 0 85.00 15. 00 56. 8 0.99 15.00  85.00 0 57.9 0. 81 1.67 91. 67 6. 67
57.4 1.04 0 95.00 5.00 57.4 0.99 3.33 91.67 5.00 58.3 0. 81 0 95.00 5.00
58.0 1.04 0 96. 67 3.33 58.0 0.99 0 96. 67 3.33 58.6 0. 81 0 96. 67 3.33
56. 4 1.30 1.67 81.67 16. 67 56.2 1. 05 20.00  80.00 0 57.6 1.09 3.33 93.33 3.33
56.9 1.30 1.67 88.33 10. 00 56. 8 1.05 13.33 86. 67 0 57.9 1.09 5.00 95. 00 0
57.4 1.30 1.67 91.67 6. 67 57.4 1.05 5.00 91. 67 3.33 58.3 1.09 11.67  86.67 1. 67
58.0 1.30 1. 67 93.33 5.00 58.0 1.05 1. 67 96. 67 1.67 58.6 1.09 18.33  81.67 0
56. 4 1.56 26.67  73.33 0 56.2 1. 10 48.33  51.67 0 57.6 1.37 86. 67 13.33 0
56.9 1.56 15.00 83.33 1.67 56.8 1. 10 15.00  85.00 0 57.9 1.37 73.33  26.67 0
57.4 1. 56 11.67  86.67 1. 67 57.4 1.10 11.67  86.67 1.67 58.3 1.37 61.67 38.33 0
58.0 1.56 8.33 90. 00 1. 67 58.0 1. 10 8.33 90. 00 1. 67 58.6 1.37 33.33  66.67 0

TLLEE  1.28  16.42™ 4.56* 10.13™ 7.56™ 12.57™ 0.54 2.78 3.61
FEMERE 1453 0.91 2.27 3.36 2.91 1.39 22.55™ 17.06* 5.79*
.o FORPEE (P <0.01), « FRE#FH(P<0.05), R,
Fo BIFLIMLMf o N HEMEBELIMME
Tab.6 Effects of parabolic tilt angle on seed filling performance
Hem s 62 URHZ T31 -8 HA®
s wEE,  wAAE mERFE/ Pk FRR mfek ExEs Whs wRR mfak Eanss
Wi/ (°) % /% % M) % /% % i) % /% %

37.81 10. 00 90. 00 0 30. 80 10. 00 90. 00 0 40.07 8.33 91.67 0
42.01 3.33 95. 00 1.67 34.22 5.00 93.33 1.67 44.53 3.33 95. 00 1.67
46.21 1. 67 98.33 0 37.65 1. 67 96. 67 1.67 48. 98 1. 67 96. 67 1. 67
50. 41 0 96. 67 3.33 41.07 0 96. 67 3.33 53.43 0 96. 67 3.33

3.2.2  BUAL o) 4R £ R NS ST RE S e AR JEE 45 ) BELRSHE IS 77 A R A B 4% 5 2 98 B R K,

SRS AL Al 1] 4B T 2 BRO0E FERR A RE B R
AL, S I (6) Wi R K, 1. 1.1, 2,
1.3, ML s = A K, 2351 0.,0.5 1. 05 B fL Az [m]
WIS HOR 3. 2.1 WRALE, JF HE R ILE 7,
S5 LT, B S R ZR AR K, 3 RIS R R K U
VINNISEEIIR e N W (B TR O B S N &
s MG R ALK, 0 S R ALK, L. 3
HEI A 62 i1 18 RYFLIE R R A i s 72 5 32
PR < B S BE Fl P E 5 RE 2R 80 K, 3 Ok A ft
FRECK N, B L TE RERE O, FER I RLAR BN
PPRL T IF-HEFE A RLALABE A O, R SE RN I R R A
3 b T3 ) B B 3 R 7 A U MEAE R A
BUL, BeRh i R 24 B0 ) 5 8 Je vk v i AL AL 34

WL 1 MM AR K B 1.0 I, FERR GRS R
i, SO, S8R5 1) b5~ LRI TS AR AL, DA Y
FL G E W T R AR, LA 20 X Foh - 5 T S JEE
A B | B FL BRI 120 X6 o5 SO B A% 1wl
OF T T R I B AL A R R, D B AR
Bk, M ifn 2580 K BAUE 509 11,10, 1
I SLAERS SE B (2 = 1) KL/ /RS B TE M, H AERS b
5 N
3.3 #HMEMXFERIEEER T

o BT B AL S 10 b 45 F RE RS 12 kAR I 2l |
B TP PERE , IR T M 45 2 00 SE R L RE A9
SO U SO, DI 62 TUALEE A BT
OIRT o TEHC3. 2 LR AL A, PRI B AL A5 A
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Tab.7 Effects of longitudinal section of type hole on seed filling performance
(5ES il 62 MURHBTZ T31 -8 HHIE
FikE msafmiss  WRE/, mMGE ExEs ERE ZGK Exxs A% meK Eax/
ES ES % R/ % % % R/ % % % /% %
1.1 0 1. 67 93. 33 5.00 0 93. 33 6. 67 0 91. 67 8.33
1.1 0.5 0 96. 67 3.33 0 96. 67 3.33 0 95. 00 5.00
1.1 1.0 1.67 98.33 0 .67 96. 67 1.67 1.67 96. 67 1.67
1.2 0 0 90. 00 10. 00 0 85.00 15.00 0 86. 67 13.33
1.2 0.5 0 93. 33 6. 67 0 88.33 11. 67 0 88.33 11. 67
1.2 1.0 0 95. 00 5.00 0 91.67 8.33 0 88.33 11. 67
1.3 0 5.00 85. 00 10. 00 0 76. 67 23.33 1.67 80. 00 18.33
1.3 0.5 0 88.33 11. 67 0 81.67 18.33 0 85. 00 15. 00
1.3 1.0 0 90. 00 10. 00 0 85. 00 15. 00 86. 67 13.33
/Eﬁgﬁﬁj:f\%—l: ,Eﬁ%%ﬁﬁ \/flﬂ:*gﬂ r j‘j 0.5 mm I/‘/( 0.041 _jﬁﬁﬁh “"&j’fj‘ﬁ —r=8.; mm —r=8.2 mm
o N y—r=03mm —r=04mm —-r=0.5mm ----r=0.6 mm
LARE N B TR IE r 439009 0.1,0.2,0.3.,0.4.0.5, =
0.6 mm W FERIERE, FTEFPIERES 1145 R LK 8, 7 £
2y 0 N M
PR e SERD DR 1243 B DL 9 .10, &
& 0.
£8 RN ML "
Tab.8 Effects of bump height on seed filling performance 0.01 w L L w
15 2.0 25 3.0 35
%0 Hit il
— - . ot 0 NZ AT YR B R 14
prp oA TRARRR | WK (K110 AR5 AE XoF FERD DR~ 24738 2 52 e L 7
TR 11. 67 88. 33 0 Fig. 10  Effects of churning structure on average
AR, r =0. 5 mm 10. 00 90. 00 0 velocity of seeds
SN 3 ,r=0. 1 mm 10. 00 90. 00 0 _ NN .
%*ﬁ&éyrzozmm 1000 9000 0 98. 33%0 %m*ﬁmﬁ&;‘4ﬁm&%%ﬁz T31 78\£
P A, r=0.3 mm 8.33 91. 67 0 A8 N ERE 58 0.2.0. 4 mm B 75
N = = =R >
M, r=0.4 mm 3.33 95. 00 1. 67 BRI 11 96.67%
AN A ,r=0.5 mm 1. 67 98. 33 0 = 1L Lok <o .
M ,r=0.6 mm 0 91. 67 8.33 SIHTRTAL R & G5 S I B2 R =

Ko FERMECR DT EIE
Fig.9 Seed-filling performance of rapeseed in
EDEM simulation

M 8 FIAL, YR T Fh AL H - Ol
0.5mm MM MEWE r 2054 0.1,0.2.0.3,
0.4 mm W FEREE , 455 1# 10 ATH, i B LA
PEFPRETIA AL, SO DXRNREF- 3 BN 15 B
FLAFXS 2 B2 A, Fe it a) Jo S B0 7 %00 5 5 > 36
R G UREE r oA 0.6 mm i, FEFf X 15724 8 i e
KBS H FERORL RO K HAFAE R AR &
i ISR , T R TR ARG O ARl A 62 BLALERAE
BEHEEE r o8 0.5 mm, M FER G KN

RSF T BRI BERZ UL e G PR ™ 5 36745 1 A AT 2
IR R - BURCR (B R 35 SE AR RE
B AR 2 A D AR - BURETTR U

A d—F TR mm
y—IKIE %

3 ERFRTIE AR YR A 0. 47 0. 24 0. 39 mm, 5 1)
HAHEAR 3,
.4 TR B X 7T M B RS N

ol )2 v 5 R 2 5 ) SRR PR RE R P R

TENE RIFLAC G5 B S B R I | e BUHEFh 58 5%
oo FPZERE b (B 3) il B2 % U E
10 ~40 t/min, FlZ2 5 BE 20 ~ 40 mm , 7§ P 2 2445 )
PRI E 4 DAY LR G488 HaR wash
RIGHEAR , T BN 2 2 Bk 5, M4l i a1t
60 7, IR T R G EGIR LK 9,

TEIRES S5 1T HERD 48 6 3 n Tl )23 e B2 T 70
BRI B (P >0.05) , FEHE# SR fiE

(14)
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Tab.9 Effects of seed height and rotational speed on seed filling performance

K% AEihA 62 fLRFrE T31 -8 HAE
¥/ MERE/, WRR, e mEaRs  wWaX  #mfek EaRs Wa¥ ©eE maks
(rmin~") mm % /% % % R/ % % % B/ % %
10 20 5.00 93.33 1.67 5.00 95. 00 0 3.33 93.33 3.33
10 26.7 1.67 95.00 3.33 0 95. 00 5.00 1.67 91. 67 6.67
10 33.4 0 93.33 6.67 0 91.67 8.33 0 90. 00 10. 00
10 40 0 85. 00 15. 00 0 81.67 18.33 0 80. 00 20. 00
20 20 5.00 93.33 1.67 10. 00 90. 00 0 6. 67 93.33 0
20 26.7 1.67 96. 67 1.67 3.33 96. 67 0 0 98. 33 1.67
20 33.4 0 96. 67 3.33 0 95.00 5.00 0 95.00 5.00
20 40 0 93.33 6.67 0 93.33 6. 67 0 91.67 8.33
30 20 6.67 93.33 0 11. 67 88.33 0 8.33 91. 67 0
30 26.7 1.67 98.33 0 5.00 95. 00 0 3.33 96. 67 0
30 33.4 0 98.33 1.67 1.67 96. 67 1.67 1.67 96. 67 1.67
30 40 0 96. 67 3.33 0 93.33 6.67 0 95.00 5.00
40 20 18.33 81.67 0 21.67 78.33 0 15. 00 85. 00 0
40 26.7 13.33 86. 67 0 13.33 86. 67 0 11. 67 88.33 0
40 33. 4 5.00 95.00 0 10. 00 88.33 1.67 5.00 95.00 0
40 40 1.67 93.33 5.00 6.67 91. 67 1.67 3.33 93.33 3.33
L3 8.36* 3.00 6.40" 30. 69 ** 2.13 4.16* 12.36 * 2.15 10.32*
FEEE 7.91™ 1.49 9.11™ 25.27* 1.17 5.91*% 11.76 0.97 8.10*

R, HeuOnt 3 Rl VE Y 70 558 ma B4 B 25 (P <
0.01) , X1EiHZ% 62 i KHHZ T31 - 8 H ALK
B3 (P <0.05) %t H H 18 5 7T R ik i % (P <
0.01) ; FZ 25 BEXT 3 i/ P T 72 256 52 M 5 4% fnb 25
(P <0.01) XFHei2% 62 T 18 a1 5 78 32 52 1)
W2 (P <0.01)  WHITRBTZ T31 -8 EILHFEM
BE(P<0.05) ; BALSE N 20 ~ 30 t/min, Fi
JEEE 26,7 ~33.4 mm,3 fFA KRN 95.00% ~
98.33% ,

4 HHEMEARAR

4.1 FEMEEEAZRIKE

SHIHHIE EDEM 45 5L 19 0 P K 5 43056 4% 14
T SEBR AR RIS A 62 MBI T31 -8,
FHHANS BS540 S 50 T00 B 43 51 2R 58.0.58.0,
58.6 mm, BYERE p 23 B 0. 78 .0.93.0. 81 mm, il
WIEAT A 60, 73 5 46.21° 37. 65° 48.98° , Bl fL 5
BERBCK, B 1 Mh s 28K L. 0, N &
B r 439125 0.5.0.2.0. 4 mm, 3D FTEI& RIFL4
Z R 9 BRI AR 62 MBI 2 T31 - 8 HEFh 4 4%
M n K 30 o/min FUZEE AR 33,4 mm, 7L H 12 HE
FhESHETR n 2 20 v/min 2 EE hK 26,7 mm; {5
Bl Phantom v1840 7 &7 3 $5% 5% AUHA 45 72 Fl ik 72,
AIFLER ST 60 BUAL , AN A gL 8 AT FL AR 3L
TH 4807 L, 1o 5 i 2 UL 11, B E 45 2R WL 10,

(b) WM TEFDHCR

|
| y

Jp—

(c) ZRETCRTE R

(a) ﬁiiﬁﬁi%% (d) /D FEFER R
Bl Femt e Rkl
Test to verify simulation results of seed filling

F10 FRMBEABFLFEMERRRE
Tab.10 Seed filling performance of optimal type hole

Fig. 11

%
T it b {5 B A% IR A R
BTN 62 98.33 96. 88
WURHZ 131 -8 96. 67 94.58
THE 98.33 95. 83

FHZE AT ARl 2% 62 iR HT 2 T31 -8 . H A 1845
FLE BRI G R AH 2250 50 1.45.2.09.2.50
ANE R LR TR ERE 505 B AR — 3, [ B4
A F0 S B FEFp AR, S HERR TR M AR R AT
4.2 HEFhEREAZRIKIE

RS UESEHESS HERR M BE, 5 A JPS — 12 B HEFD
PEREIRE: & FF R HEANPE BE IR I, AR I H% K
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2022 4

TFORLEL A R TG R 5 U A R IR SR
SRR AT iR 5 T N TR R T, L 25 ©/min
HERD 5 min, BUEEAR DT 50 g, N TPk il s i 1
PR B EE 3 K, G5 4 A B R
43504 0.31% 0. 41% 0. 34% , ¥4l & [ AR 5K
TORLELEAS R 5 7 SR B GE T 120 X, ¥ E
IR S WEBUSME, (2 + 1) b/ /A48, 4
62 WURHZ T31 -8 H H B IS/ CHE 45k 100,
135,100 mm , HEFPPERE LS & FhHF R o, 1150

Znl,
1000w, = 0 (15)

IRIG AR DL 12, 3B 25 R LR 11, bl
A TR B R R AR AR 25 5 TR AP R R S VR A
F SR R 5 1 R A A R I 4.1 1
e A A5 R SR B AR R 22 H 23 0 R 4. 88,
4.58 5. 16 A 43 o5, XIS 505010 83.67%
81.83% .82.50% .

OFESUSS

(b) ZJrAPT

() /DEZRT
K12 ERp vk RE g A 1o A
Fig. 12 Seeds distribution in seeding performance test
11 HMEREIKBER

Tab.11 Test results of seeding performance %

o N I€ % L. UNHER

1Y it b TR RS A R x
1ML 62 3.73 92. 00 4.27 83.67
Wi KB 131 -8 5.10 90. 00 4.90 81.83
FHE 4.33 90. 67 5.00 82. 50

5 HiEKE

R B /N RLAE TR i B AL R 1 fE
2021 4E6 H 2 H 9 H 27 HAEfEP Ol R
AL B T T R 2R SRS A, 2
WU T31 -8 AEihA% 62 fhFh, A2 = 30 mm,
HRELEES S S AT LT LX — 954 R HiAL, R
P22 P4 BUE T 3. 36 km/h, 28 BISR H 300 225 mm
SEATHEREFP 6 £7 2 BRAN 8 AT, FHIE 7 CHE 4> 5 K

135,100 mm , iR 50 Fe A B P AR WA 13,

Es 3 TN R .
() TG P 2 (d) M ACR
K13 H R

Fig. 13 Field experiments of seeding sesame and rapeseed

Z I8 NY/T1143—2006 { #& Fl B3 2 74 A
FLIEY (NY/T2709—2015 ( 3 22 35 Fh HLAE A5 i) |
FEAEFD 20 d JE BEHLIEER 5 R, B3 REFEHLZER 1 m, 0]
TRAURHTZ T31 — 8 PRI ECH 1. 15 ¥R/, 7k
B 85.77% ((2 +1) BR/70), 7CHE A 8 %
75.51% (68 ~203 mm) ; %324 62 -3 B HCh
116 BR/ 7, FREL G A% % 89. 67% (2 £ 1) #R/90)
TR GA% R 81. 54% (50 ~ 150 mm) , W 2 2Bk S
R VAE 0

6 ZEit

(1) FEFHEM A 62 MURHTZ T31 -8 H & Fl
TYRMEMES (2 1) B/ yOR 7B AR 220K 1T
— R R £ AL S b BRI £ AR AL
B, SERURE R R HER R ER WL HLZE /T

(2)EDEM {5 B4 M7 T BIFL R Fh 45 #4506
FeFPHERER I ALEE B T RIS A ST
BARAE A5 TR R PR R A 2 S 4 T &
RUFLES OO BE B BUFLAN 200 R S PR 5 VR BE AR
AT Bl s {5 JPS — 12 BUHERD
PEREIER & PR S 250 15 B L 44 Fiz 1 7
SR FARINMA 62 RHTZ T31 -8 L H B e
BRI K 96. 88% 94. 58% (95. 83% , SR B
B3R5 31k 92.00% ,90. 00% ,90. 67% , 7 HE 43 4% %
439k 83.67% 81.83% 82.50% .,

(3) HRIREE R, L RHT2 131 - 8 SFHIH 4L
K115 BRI, TR AR 85. T7% (2 £ 1) B/ 90,
FIE A% 75. 51% (68 ~203 mm) ;HEIHZ% 62 -1
RO 1,16 B/ 70, SR EL G A% % 89. 67% ((2 +
1) BR/70) , 7B A4 % 81. 54% (50 ~ 150 mm) |, i
JEZRR TSR R K
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