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A STUDY ON DYNAMIC PARAMETERS OF
HYDRODYNAMIC SUSPENSION POLISHING
FOR MOULD

ABSTRACT

Mould is an important tool to manufacture relative parts and products, the precision and
surface finish of mould have an important influence in product quality. The mould 'pﬁcision
machining technique has been as the one of most important application for machining centre
and engine. At present, most mould, especial complicated mould, is finished by hand-polished,
and which leads to lower productivity and unstable quality. In this paper, the theory and
dynamic parameters of hydrodynamic suspension polishing for metal mould were studied, and
which provided key technological data for automatic polishing. The main content is as
following:

1. The principle of hydrodynamic suspension machining was analyzed from abrasive
shear and the whole activity. On the one hand, material removal and roughness decrease were
appeared because abrasives hit the surface of part in the period of active time; On the other
hand, the model of material removal was researched by the view of tribology, and” which
approved that the efficiency of material removal had the direct bearing on fluid pressure and
the tangential velocity gradient on part surface in flow field. The velocity gradient along
machining clearance did not only have something with machining clearance but also change
with Z. And the distribution of fluid pressure similar with a parabola form. In addition, flow
field of polishing was simulated by CFD, and the results supported the theory analysis.

2. The relationship between fluid pressure and polishing tool speed with machining
clearance was researched by experiments. This showed that fluid pressure increased along
with rotational speed increased, and the maximum was appeared in different speed based on
machining clearance. Compared with below 3500rpm that clearance had little mﬂuence in
fluid pressure, fluid pressure was decreased along with the clearance enlarged, and some
fluctuation was existed.

3. The detailed experiments that the relationship of roughness and dynamic parameters
including the minimum machining clearance, polishing tool rotational speed and fluid
pressure during polishing were carried out, and the data was analyzed. The polishing
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ABSTRACT

efficiency was raised along with the minimum clearance decreased or rational speed increased,
and a monotonic one between the fluid pressure and the change of part surface roughness was
only satisfied in part of data range. Moreover, the analytic expression of Ra(ho,n) according to
the experimental data was obtained by means of two-element polynomial curve fitting, and
Riym,d =0.9837 with high fitting precision. The material removal was analyzed briefly from
the standpoint of the roughness variable against time. The process of material removal
included two stages that the removal efficiency was higher appeared for rougher surface but

reduced with polishing, and tended to stable finally.

Key Words: mould, hydrodynamic suspension, polishing, precision machining
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-F, —=m,ro’ sin(@)+ Rsin(B) = m,racos(a), (2-2)

FL-FlL=1o, o= (23)

N

Ko, my WERGE: whBRARR SR AER: r BN ROERMA0Z
[ERIBERS: To AEERNTE O AREIMRE: L5 LANIRAMERANERNE. ML
RiAfTE#, WRIRAFMTERA Ry A:

R, = Rcos(B) = F, —m,ro’ cos(a)
FL, 2-4)

n

- mpr sin(a) .F_"LI___
I,
R, = Rsin(f) = F, - m,ro’ sin(e)
- (2-5)
+m,r cos(a)M
0
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WL Tk KB 83

LERX THRENETA-RATIHARARR T ENER NN, BERHRA
TRBMRBATHRIHMERTESR, THMBERER. BEERMEX,
MEAZREGLRE: B THNEBNRENS, KESHE, bTERSETRM
ERAN, BMERKNS, REPENBHRR. —=EANEILLE, THREHER
FEMK, MTTAZIMOLAIRR.

222 BWRBFRAEWERSH

RIS R SO EEB AR, RS E R U mEes /Rt T AW
I, X T RE AT AR U R B & S ORI AN iR R A 2-3 Brow.
W, KEESM BN THRENHERRE THRERENMETE, T
PET B TR — ks mb*,

23 WRBEFREERER

1RIE Preston RIBHIME ZREE, BMXE—SHEERETURTNL:
W(x,y)=K-Px,y)-V(x,y) (2-6)
Heh, K RAMIABHIORY, OFCRHEE. BE (RREEEZW) Mg
MIAEBHEMEE, PAZXEREER, VAMATEM IR MHENEE.
% R B B E AT LS THRE BRI REREERENRIE, R
MR EN TR, ZEERS kR EOEEREE XY, e TH
REH A, WRREPOMENLRIRES. MRERAMMEERER:

13



¥2F BARRBEMARLHRN

au/
M=K- jL p(x,y)-a—z—my +e (2-7)

AP, w AT x TRAKEE, p ARGEMAXEBHBRE ¢ RRRE
ERTIARENREEE —EHEN, HHASREEREM. dbXTm, I
WS & B B IR AR EE RN . BTCROMEER
MESWAREVERER X, WEZERERRTHERAREREEHXER.

2.3 WRIES

REFE/R R IR RN, W) E AT DME I IRRE T MR shi A B LR A
. BETHRLERDMAD, BROEHEMES=ETHNA, FRIBMBEAT
TR EEE, #HMFETWEES. BEART ZRETRASDNFRE, i Lkt
Ttk Pl —5e B ARSI AR (TH5TRMEMRKAER) Bz, Raf4d R
FEESH,

R TR BREERAT KR, 3 2-3 IR ERHTRED, 1. ik
BAEEANTEFOFGRAE, REREAER: 2. Z8RELRE B0k E M
W, MIBELMAL, BN THEN, ZRERESENBERRM; 3. ftT
BRREABEOGRRE: 4. WHREEE R HE (Z|), EAplEE.

T UL LR, Navier-Stokes 2] AL A

p 8, 0u o'u,

Lo (gL y L 2-
e (2:8)
dp_ 0%,
h/ 2-9
vy o

R, u, o v, AHHRAEE x. y HH LR 0 BFBHDRE. K (2-8)

=0,u,=0; z=hy, u,=U ‘
M (29) By, BREH: {’ IR T S, Ry, RAHE

z=0,v,=0; z=h,, v, =0

ﬁﬁﬁﬁ%+%+%=o, AR RRS ERF



HHL T KF B #R Y

1 o

U
u/ =z5;2(2—h)+72
1 dp
3 v, =——-—1z(z-h) (2-10)
T 2pay

L%@ ﬁ z 62p+62 z? ahU

" " L 2/1(2 3J(Bx2 6y2] 2 ox

Hep, U %#@fﬁlﬂﬁéﬁg, h AATRESTHAREEMER: w, HRAE 2
Ji i LA . Rtk TEEEA R, B/MEIFR (x=0 &) A ho, WA h(x)=h, +x* /(2R) »
B Reynolds FREA X BIRBIERTA:

(h’ap)+ » af”) 6u U— (2-11)
x & ¥y W ox
RBEARBESEW, SHENETHEREESE (Y [) & W
Pt @_ ) he )
ax—6,uU - 0ff, h=hy) (2-12)

Bk (2-11) LB BIERSHER X FRMHME, 0 24 FiRPile,

/////)-’/9’/1# s
B 24 iR s A

2.4 WREBZHXEEER

BT RPEL TP EEKRERESHTE, FHRENI R E T HEE RITR
B8, ERhASHMMAER R EREEEENEW. 3 TH—SHARRBEIEH
HESEMAR TN EE, FARRTHEHTHRERAESN % (Computational
Fluid Dynamics CFD) 43477,

A S0 FIFLUENT3R 44 38 RV 4T 7 CFDT L4 #1, FLUENTHH R B w7 B R 4
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F2E BARRSEMEELHR
FATE R HZ —, 8 T PloyFlow#IFluent Dynamical International(FID)f-4 &4 K
aE, A THEREBAEE. BEBRAEERAEAEY, SBERIEEERM
Wil (5 Spalart-Allmarasti &, k-eiHIM . k-ofiRA. KRERIER (LES) 4.
BN AR (RSM) AUREFHKIV2FER 5 BARIER (DES) %, EATF4HR
ARG P TERA T HHEMEER, BRTAREHNRE, BIMNEZLR
AELEWIE . BPERENEE.

24.1 HREY

ERARRBFMET, ABEMIMER EEFBEN A ERA R, BRRET
BAFRERE, BLRSIRETEMAEE, BEEEBERNZEEELEAKREZELT4
XRE, GERRER, TTLUEUE KMk, SHOMERTEMNEMET A &EH
T HEFRHIHE, FUERERABRRESHELRE. RELRMT, XBEHES
PR E R R, R A A AR

-~ .
yd ~
- T e "
- ~ \
/ / Ny
/ 7 o b
/{ - [ '.J:
[ /A / —}
“ ! \__ VA s ’
N o /
— / /
. . 2 /
\ e e e /
~— T /
,
Py
\‘\\ — -
Gid Oct 12, 2010
FLUENT 6.3 (34, pbrs, ske)

24 BWRBFMLHEER

R 2-1 BB EF MR, 74 FLUENT/GAMBIT 3135 F @ Y BER i 2-5
PR, RELESHUMT:

MBS S4B p=0.05Pa s,

WA E: ¢ 80mm X 20mm;

#XTR: ¢50mmX15mm;

THERE: 10mmX 10mm;

THERLHIT IS RIS, FF#AT CFD kg,
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242 KEAFEHHH
R EM T B H AH6000RPM, HRE, +HE THXREEHWE2-SHR.

regue
L
£LF

SSE¥SEE
EEE R4

»
N

?f?fgggggg
PR T
HEB AR UL

69e+
Ble+
14e+
e+
79+
O0e-

3 2
8
O = = L RIS B A N DOV N NN D D

LY PRI N

3
oS
a3
133
T
'Y
829

35%%

ittt
SERERRER

133

Nw
LT3

1
+ * + +
3333

i
é&zi‘

3

:

ME 2-5 FRTUUEH, IBTHEBRETR (X&) SIENZRREKR, BELHY
%X, BERENEATR, TEY [, WARRETHEHMIRER, 31EAEAER.
HEREHENL, RETFRETHTIHRRAMER, BT FE PRI EEL,
BT BR, EXERFEMNTERFRE. M So0um F1 100um XHERE, R EENKIE
BRI/ . 3 B 4 E/NER A 100um B, BIEAARERRBES X, #BETFH
B WER/MEER (ho) 7 S0um, BRIMATHRE, HHEILAREENWE 2-6 Fir.

MBE 2-6 ATNEH, BB ERSHEASAEMAR, REERE LHREm.
#HERMEINER FREEREARY, ZARTER. TR Y FREHHERE, A
TEFMMTEAS R SHERMEREFXR, IETH X 5 RS O%Rx & E #1758
RE, % RwE2-7FR.

MBI BE H THREBRMANES X A RENZNK, SERE (H2-4)
EA-3, RAEAEREANRROL, RMARZAH, AERORERES. FRZ
RETFHEM T EARLHYEIE, SRUEHAR, BREIHEH—H. A&
NERRE, 100um ABAANAXETFE, T 5um RUHE, HEAENEED X
B/MRIRRELERUR; NEEBURE, EABRKEHRIEE®. A5, HEMER
BRI RA MR B E BB S, 7 x=—1456mm &, TTLARRIR Bk T EARKHE.
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B 2-6a %A 6000RPM Bt [E 137

R

ééézzéé

PTTREY
2%

FEEH

§u

£y

.
S
b3

SRRRRE

4

4

3

3

3

3

3

3

2

3
252e+05
2350405
2.10e+05
20.

1

1

1

1

1

1

]

[

5

3

1

1

- T3-]
FERRS
TIT

TR
RERE

Liobobhis
2

@D

it

133

— (8] B 50um¥% X 6000rpm
= = = (] B 100ur¥# 1% 6000rpm
......... fa] B 50um¥E 1 12000rpm

't
! "
]
! K
! B
! :
a X 1458 |
§ Y:1508 | :
R W f
o 100} : H
e mme == TTIN Pt
! \ : o
0F - WAANA— b - =" -Nc=-=- - -2
i
S0t I
A ! A A "'v ",; AL L -
W43 2 1 0 1 2 3 4 &
Ximm

243 REHHASH

B2-7 BIMFREXHRES

2-6b ¥:i# A 12000RPM B [E 1743 #i B

RIBRM RN EMER ST, RARNEMEX RGN HHEREEEES
A, FIH CFD fiEMT, ERAHREEERAAABRANAFEEEE L. RIEE
WA, RIEHARR, BREFEY MEES, N XZ mRHRIE T R ERRALT E
FipiEshik. R EHEA 6000RPM, N LAEA 100um, THEFH S WA 2-8 Fik.
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WL Tk KRB AR X

&l 2-8b ftEBR X tH O ER A A

MBEFTUEH, EERMORIE, RipnERK, FARFERE: WEEL
HHB X, MEHLERH, RERIRR, #FEEHOLEREHRR XBRHO
FRAENEIERR. EAOREEEZETIHRE N NEBEASTE SHEIHTE
W EE B/ MAIBR AT LB T B BRSE .

fEXZ E L, #AMTERE RSN, HERS O EEEEEHTER R
ZR A 2-9 Fir.
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F28 BARRSFMLERTA

1 1 i i 1 1 [ 1 1 1 + T 4 4 4 <
5 45 4 35 3 258 2 45 14 05 0 05 1 15 2 25 3 35 4 45 £
wmm

B 29 nTiER.OLETEEE

it B 27 TR 100um BRI E IR, WK S EAEREX R EEA -,
RGBS ITHREEAEEFEERW. BTMHRERETARE X 77 RERE
EHEEEEXR, M 50um FOKHT X HREZRN WE 2-10 Bir.

x'mm

B 2-10 MmIERPO%LE X FRE

*FE2-10 582-9, X ARESHABESHEAMR, 7R LBNRIT,
X MRE SRS SR E SRR, HELERERHLTTT IR, ERREK
X4t BHEESGERBK, EEMREREIRMT, B RO BR/DIME
EBRHE, EERFHLHRR.

2.5 XWMG
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WL DMK AR X

AENHRAMER EXARRBFEMEHET THEMT . — BN THRERNE
RAOEMEREBHRR, E—RIEMAMEEELRMHEERE 5—FH, 44
Preston 7772, 7047 T EMIABE THHEBREHEE, MEBRERRSMERERAIE
MFGP T TRARA LERFETEEEXRR.

S BN EERER, ERN T MO F R E S A FE R AR
R, GBS Z B BERRE, MUEMIEREX, ££ Z IRLEH. TEHI
EAAWPEN T, BRRERER.

MEERRBFMARAHITT CFD MR, ERERTMIRRSREHS
i ffE R EIHES T, LW TRADEIHREERUKRR, AISMTESERFR
RUBKBENTFRBADRA.
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WL DML KT A FAL R 3

E3E BHARRRZNARS

3.1 BAARBFMARELIERE

RIEBRRSFIERE, BRASFMAERN M TAKERTHSHATARET
BNEBRH#ATES. AL T H M ERERNBABEMERE, Wh 3-1 . &
SRHATENER, FLABESHNLREE.

3-1 HABRRSFRARE

ARBBEMESR, WL TREREI AR, Ky eMERAFHE=%E
fE, KHMETREERE, FH-x&/MaREE, Mt TRZRETMAN
L, SR TRMEEES], @ LAV ERHTRN; WARAER—T
ESER AR, H—FEEIN THREED QRN RETEREENE 3-2 Fix.

I EIEA/D Y%
‘——1 }

E BELEHFE s E4lidbl

bz .

Bl BB || = b A P & o I TR

T }

EHA/D | B3 A WRTH W

B3-2 BARRSFMERATERE

23



F3E HARRBFEMARE

JrES, dEiateRECERS, ARRATASEEME, HFxm
TREIBRHATIROE, e LaR/MERR; AW RARBHAE, HEE LN ERER
RENLHIRESE; WELAHUKARETRE, MtnERTRE. BadEF,
Wt TREER TRREBREEHNEL AP BN, T HE R,

3.2 RgERGIt
32.1 FEfER

¥EENRE— AR MI AR TEREN, H5—FEARELHSMITA
Z BIHIIERR. Wk 3-3 iR

EArBl | Lpr | HiftEHL || FRRS | “ATiEh kTR
MACH3 Kzha% Fit bl EHER X/Y/ &z

33 BEEMRAAR

Mach3 CNC #4844 & t13£ E ArtSoft 2 7 FF & i i Windows K& ¥4 .
REIRA DR WIN XP 5 WIN2000, Mach3 #{4{# Fi PC s/ LPT = USB ¥ O4E
& CNC B &KmA S5, Sk 5k RESERPEaNEARBNES%E. A

. b
22 0 0000 ! -
t 0 0000 3 i bl i
k 0.0000 l J -

.. e Fress N XT Y

Kl 3-4 MACH3 BTREE
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WL TRt EArR X

TLHEHIEBNUR . R4 RHIE Bt G BB ZEH 6 H. i 5 &R
BN EE, RLMERZHEREMNL, RAEEREN 0.000lmm. Mach3 CNC #H]
KYRTFHAYBE RS, BEHEH DXF. BMP. JPG. HPGL £ XM . REA
HIEHEREAME, R (7 [ BRAME, TI R K AME, TIRERAME R BB AMETIRE. BFIBAT
REWME 34 Fix. PHENBHRAFEREHHRHESX PSRN KS %
YKA2405. YKA2405MG Z¥ABENEAIERHERSEEHSE, RIHHE
DC16-50V, FF B aEMH, BRHEME A UTEHESHFHREXSHESEH. &%
IR %h 28 W R A SURAE RS A R, HRUETE PR W3 d i s i3 e 8 sl
IR R BNRE I K AR TP A& LT 100ms B, 2RPH B3R B 3hWE,
fEIX B MR AT 50%, ERHENKRRRD, HERE, E&TF CNC BHZ

H.
000000000000000 |44
000000000000000 |=f
F000000000000000 |t}
%090006500060000 ] 1
#H000000000000000 :
®320080000000000 I
000000000000000 G220V
Xz 2 YHIIEEH R I RHHE
Wah® B RK KB W FHEBK
i | | ! il
=il ] X | Y —{paen| || z
{ ! i ‘______”_W*l
Mm:l
EitEHIFQ
B35 WEhBaEE
B3 H TR R

BE 2 S AEENERS, &R 200 A5
55t 12 M N A 3 T i& 200K pps;
Bk L AR 100ms B, 2% S0 B 3wk
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$3E BABRBRMKERZ

FERREE SR

G 0.1A/4H 2] 4.0A/FHEEE T

R SREP. SR BEDRRER.

YKA2405 BB &R St s8R A THESHENFORSHEEIIKNESE,
HiEg A meE 3-5 iR, TRFOLERSEZET MACHS Hf-MEH. RRPER
BEIRFNRK 50 44); EHLEA YKS6HB6S MR AR Sl SHMAN 1.8%

EHEMTE T ERREKLI. . BRENEAR. KPP BRHRLIIXASELE
H HIWIN BZ B RRKRLA, 252 20mm, BLIEHE Smm. REHZRENE
SRR XR, MITTEKZAREEN 1.8/50*5/360=0.5um, B MACH3 %! & Bk it
WMITEBZ) 0.5um, 47 LK E R REHRERERER.

322 #ERIREHR
BEERRSRENA T AGEEFSEEE R EREMELAm. W 3-6 Fix.

36 WHIR

BTHATATEERERENEZAGT, FEERNMIERTURTHKREE
H, FRERMATEARFAAMIHE. FA—MKNR AN REERRE, &
MRARAAFEETENZH. RRTXANBIERREZ A lum LA, BHS
AT R ERI RXLER, BIREARBRAMLRERAERRE, BREIFBDE
BRIk S THRIRERE. A TREZERE, XA TIRRENT &, BEE
ATHAREK. KEREWHE 3-7Fir.

RELES, e AR EeEERE L, BRiEmEE, REEZEMRE,
Bk mB N Rkt (BEROHEER), BHMERTREY, REMLLETEE
B3, RROEELRENRFABS. &R 1000CW BRAERTIRE, Mk
ITHE, HEBRBIRK,
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AT TSR
|
|
|

B37 EERETEE

323 AHEAER

RIERABEMENEE, BRAERDNFENTELAREELEER, RENR
X FMTHREERRGRR, FTUNRBRDOEAMNM IR FSNFR: 55t
THREMBREHEED (—RALN), FURRRONEREHIREEER.

H
=™ o=
. .3
NI USB-6211 LabVIEW

Bl 3-8 RAXRERZA

TR AR, BHRNEREE AL, FERR BT TR
HENDRUEE. ZEBHEIE G RE) NERRERNRERE, KRREE
K=200, JI &5 AKA Wheatstone EHFEDWMA T, BHNE£HXALIHENZR,
PUHRREE . REVFEIERA. RIEME ST, B WEHEN T ABRRR S
X, FEH2ME ETHELEL, FIHE, SHAENN (Z AERA, R
2 ANRRFEAERKR, TRE 2 AMNRABEERD, EENEZTAERNDHRAKR
8E, MNT X AFERNN, 8T LRE 2 MNRFBEE-MER—NED, BEE
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$3E HARRBFLRE
AJLERTBEH, TRELS ERmMAR, ERURER Z RREEHR X IREE 20
UL, BB E T HOLH b TR ENBIE A EN TR ANEAFRRMESE
EERFRBREEARERSREFR, SRANEHERERA LU ER. RENE
3-8 Fi7m.

1 2 3 B 7 8 9

4+ 5
B mv

B 3-9 Wi E iR

KA e B R E XA NIUSB-6211 DAQ % &, /& T NI(National Instruments)/
A M RIIEER. ZRBEHEUTRA:
16 BRI, 16 (I PE, 250kS/s KHFEE,;
2 BRiA Y, SERE R 250 kS/s;
2432 R HER et dR, RS 0~20MHz.
4 BEFHA. 4 BT,

K USB 2.0, EFRAMEBELE;
¥ LabVIEW., Visual Studio. Measurement Studio %% F# 7T K F 3.

RRPRAZMESMATR, REENWARE D02V, HEZMEE N 8%uV.
B AYU220 TR BE#HTIE, b & 3-9 .

YA SR BRIV IR TR R B i M AR 7 i —#84 . 7E LabVIEW
FETHATHEER. BEMETAMSERR, THARERAZNED RN, e
BEMSUE R TIRE. W 3-10 Bk,

LabVIEW (Laboratory Virtual instrument Engineering Workbench) & NI /A 7] 1986 4E
BB —HERAHREE ST RIS, KXNAKRZ LabVIEWS.2 fiZ. LabVIEW
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BT T KSR 207183

BAI g TS . EARMEEERNA, SN —MRAER SR R ENR
1. LabVIEW £/ T GPIB.VXI.RS233 I RS485 HFiBEE ML, FFHE T TCP/IP,
ActiveX BHRERE, ETHMBEGRLANEN. 5 C A Basic BEEAFAMR, LabVIEW
RAMKEN G BEERURRE, SNMDEERMEA—A vi BE, FEESTHREN
BEWRARR TS,

16 J - oy
Smplefate .. SR oo™ | mayy
§ 1000 o fz i

i 2.60~
Japles, B2~ - ' Woik Time/s
f1o00 - : 4 N 203 s
Low Cut Fre, ™ 17 . 2205 Rest Timef
w-" i a! ¥ L 1 1 L L] i 1] L) 2m_£ o Ly
55 g 0 0.10203040506070808 1 [ :f Tefaw o~
0:3‘ Tine/s '1.50-@ 3008969

0.5 0,05 0075 01 0125 015 0478 02

ko Key Laboratoxy of Special Purpose Equipment and Advanced Machining Techmology of ZJUT

Bl 3-10a HABRBFNARUEFIER

B 3-100 ARSI IEFEER

£ LabVIEW FFRFET, RHEFRMTHRAGEER, BEREMEDKSHER
SRS % 1000Hz, EA BRI R EMEBLFHEY SHz, BHERFREELRE,
HEBE—F], BUHIEISIFLER. NRUNSEAREEN TR, FEEMTHN BT
BR &M TR LN E.
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FIE BABRBEMAERE

3.2 FEMENHF

1. SIREENEN. RREAILRRZE TR210 HREER, WA 3-11 firn. ®E
K 0.25mm, WEEE20um, FHMA GAUSS EE 2. GAUSS #Ei382 Hirt
REMER ZRAN—MHERYE, ENATRESH. REREMBE. FESHK
FRBEAFEIWZE Ra H.

B 3-11 TR210 FHREERE{L

Ra 2 H A1 BT B MRRBIEARAR ST, R AR TR — MR
BARE (A4 EMEATSE: Ra=%2”:| » 1 W 312 FiR.

=1

B 3-12 REHERETERERE

2, REEHRL. M TIHRERS LM, REKHT KEYENCE 4 & VHX-600
HERFZEEHWASL, WHE3-13fir. ZEBARSE, BRI BHFEK 5000 £,
BRIt ME RIRER B RS, HENUNRE#TEN ZR. 750 R
1 /ANE AT DU (B R R BB X AT B R AR FF
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WL TR B2 3

B3-11 BRE-HEMARZA

A R A RE L RS BN 3D BThaE, BN DURBUBAIREHMEERE R,
EZEE A B B REESMERNEH, X T/LHAKNREEREHBRRH
wE. BRERMT 28F/S BhFH, NMHRRATEL 5400 HEE, TETLHLR
RTHESME.

3.3 IHR#LAEKS

ALRXH Crl2 e TAMERRAME, Cr2 ZNATEEEREMHME, &
FIREREEHAERR, RARERE. BEFNREMHM RO EtE. A TRERYT
R RCR, EETEN Cri2 #TMLE, RAEdBEmE 3-14 Fix.

y

\ s R
TH ey [ A e | R

B 3-14 WRTHMLERE

BARRSFLT, MACREZHMARRABRXBOTIZ—, BR-IEAR
MR WEHERSRAN Cr2 MRHTERE, TEEEER. WtEBRAHEN.

RIFEMENEHUS T, BRBRAERNHENEREET2ERFA. AFE
MERERERF2H: AERERNEI T, BEEAEEAR S8 T4
BRY, BEXURHRNESN, REZEHEERAENMEHRENR . B
MBI, BERERNEE T EZEUT LA E:
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FI3E BARRBENARE

(1) BERbE RAREH;
(2) BHRENE. BERES;
(3) HTHE, BAREKEBTHEARED;

(4) BERACEER, X Cri2 EAMRAREMmYE, FEHNLH EFR.

0 BT ERYY, W 31 7.

R®3-1 FHEHENA

23

E:RiAc
E:Ria:
aft

=012
E:RiA:

Rl
E:RL2
ar
BRALEE

Hh
wh

Jaem ERMH
ARMAE CRER. PMMAY)
g% (R #B. W% R —BHH
RRBEE (R
BRME CRIERER. GREF)
FEI35HH
g (REAMWEIREAES)
RRWAE (HF. KHF) RERHE. k¥
BHME (BRRARERES) &
BEeR (8. 5. 9% WERE
&R (FH%. BND wh

BTAFRE KR Cr1i2 MARBTHIE, FEMETAMEASBRARE
B, XEEA 0-ALOs (ARIE) fEAMLER. ANIERSEERIMI &% R

BRI —P, JCEERAEHE LR 3-2.

SRR BRI, BHAEMERAE, BRRERERNTERNE
FHLEERZE lum DUF. di TN TRIBRE R /L HH0K, AT B AR SR TR
RMIM=ES, ITHRESAETENIIR: AL REBERAFTEE, NP2
HHEERS) . EERDR AR REEHIRAD, WEHRAHE, NS BHAREK
T EABRARBEFMEE T &RAFE AL, AL 300nm HRIERBHT AR

o
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#£32 ANIEERMER

PN EE IR ¥
ERS VRESED A1,0; /Si0y/ Fe;,05 (98.5% /1.2%/0.15%)
#E (glem®) 392
BR (C) 2050
BEaEH 0.12-0.25
RIKHERE 9-9.1
BMEE (Nmm?) 18000-22000
AR NI
BN (SRANER) 0.12

BRGRTEARES, EifiRRH, BARELEMRELRKNERTS
ARG, BRASKEWAR, Fli TR, fEUmA—SEERg+
SLER. AXERRAERY (PAA-Na) HEAREFEMEN, RAGRBAETREMN
ATR, RELERES%®, LAEBHER, Bty RAREFNERRERS. 2
B ABHER, BMEESBBEASER, THESTFRIBEASY.

Gk, RRFAAMEBKERAT 300nm o-ALO; HRIEM KM EER, HESH
K 4%; FMA 0.1%RRERMERFER: 5508 T REMGRI B E R
AT ERIF TX-40 fEAKHA, TX-40 hEEERY, RABFTK, FREH
et BIMAZRKPER MR . BMDUREHEREDE 3-15 Fis.

HANE , 181 .
Hike0e | 7| AimAEk IR T HE 57
15min l
mAZE o
e 4_1i_ B i ik, ZBMIA
Iy il

B 3-15 BARESEMLBACERRE
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