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Effect of Cr Content on Impact Corrosion and Abrasion
Properties and Mechanisms of Low Carbon Alloy Steel

Abstract

The steel used in liner board need cooperation of hardness, toughness and
resistance of corrosion, the developed low carbon high alloy steel settles this
problem well, the aim of this paper will discuss the influence of Cr content on
impact corrosion and abrasion properties and mechanisms of low carbon alloy steel
in order to enlarge serviceable range of this kind of steel, and to supply the data for
industry application,

In this study, we first tested the resistance of low carbon alloy steel of three
kinds of Cr content to impact corrosion and abrasive wear. The test was carried out
by a modified MLD-10 tester. The test methodology very well simulated the
working condition of metallurgical industry. Then the behavior of impact corrosion
and abrasion of the three steels in simulated metallurgical conditions was discussed.
The results show that under the ironstone slurry, the wear loss of the low carbon
high steel of 9% Cr content in different impact energy was the least, which
indicates that its cooperation of hardness, toughness and resistance of corrosion is
best. The wear loss of the low carbon high steel of 6% Cr content is secondary. The
wear loss of the low carbon high steel of 3% Cr content is the most, and its
deformation is the severest.

At last the worn surface of low carbon alloy steel of three kinds of Cr content
was studied by Hitachi-x-650 SEM(Scanning Electronic Microscope) in this paper,
and the subsurface microstructures of the three steels were analysed through
Olympus optical microscope, finally we definitely discussed the wear mechanism
of the three steels. The results that under the simulated working condition of
metallurgical industry, at the impact energy of 1.2J, the impact corrosion and
abrasion mechanism of low carbon alloy steel of 3% Cr content is that in initial
stage, the impact corrosion and abrasion mechanism is micro-cutting, then changes
to wear due to the mutual action of corrosion and abrasion, finally the mechanism is
deforming fatigue wear; the impact corrosion and abrasion mechanism of low
carbon alloy steel of 6% Cr content is that in initial stage, the impact corrosion and
abrasion mechanism is mainly micro-cutting, then changes to shallow spalling due
to accumulated deformation, finally the mechanism is multiple plastic deformation;

the impact corrosion and abrasion mechanism of low carbon alloy steel of 9% Cr



content is multiple plastic deformation. Under the simulated working condition of
metallurgical industry, at the impact energy of 2.0J, the impact corrosion and
abrasion mechanism of low carbon alloy steel of 3% Cr content is that ir initial
stage, the impact corrosion and abrasion mechanism is multiple plastic deformation,
in final stage, the mechanism changes to breadcrust fatigue wear; the impact
corrosion and abrasion mechanism of low carbon alloy steel of 6% Cr content is
that in initial stage, the impact corrosion and abrasion mechanism is multiple
plastic deformation then the mechanism changes to spalling due to the mutual
action of corrosion and abrasion; the impact corrosion and abrasion mechanism of
low carbon alloy steel of 9% Cr content is that in initial stage, the impact corrosion
and gbrasion mechanism is micro-cutting, in final stage, the impact corrosion and
abrasion mechanism changes fo local shatlow spalling due to breadcrust fatigue
wear.
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FH, A ELRMN 1966 FIGH, BRBEREBURRE 20FRFAHEZHE
o BAFRERUFR, ROMFILEBEFRERWA KR DEREFERHLHF



B X

ERZEIRAMEETUIDFRORN, MEFEENRYILTHA:
TES, RER, REER. KERANETH N BHER, BHEHR, i
B, HABREEMAY, HOX CHRAEE, TEENL D — L
HUHE ¥ 5k

1. 4.1 B ERHR

EHERNEREZHEREMHANER R EBBEME, MEENEEHR
B, FEHEMEREMANRERET RN, REX—NERS, 45X
TEHEE, B —EFR, HAAAMEENBHBRNNES.:

(1) BORGINIHLE: BERAEMERENER DTSN ERHRN R HX
AR RN EEREANKRIE, £REMRIER: U155 15 8w 5 Hs,
ABRMNERETRELN, BRMRANE—#, ERTHTUHTHERIE .
HFH AR NREHRD, TBERD, BRI AHATE ., BRARE
BMNEEVRORERRRR. ABRBREESN, REERAHLTES
ERMR AT REE X E B3 @, 5% B R B bR R 6 89 % A (K
fORME, RERTDHHEERAN, EEBRAERTRLE, REH— %4
X, EMEHERFURETE, TARETH HE R,

(2) FRPBEPFEFEHRENVE: LSBT EREH, BT 085,
KMABRAEMBERNDNAS, SEMBZARANEHER, HEE
BEBe, RNENREGMMENHHERIBRAMER. Rl RN—K
R —Ma RIS TRAE, — SR BrTY, BEMT%N
BABER, BHRAFHUNRAEES. EREE RN, SWMPEEEREE
HEFIPIE G R EEM— KB, WHRZRHBEY. BB EM0E
RAMERB, AXFMFOERERN, TRICERENMHNEFET, &
ARECEROARMGEE T - ROEYTN, mEREEE, R
MIBABRECRUERHETHATRNER. GXEREHRALZI AN
HEAERA>EERMERETESR. XRRIMHEBSRERRNE S
HEENAERATAFESINAR, BUTFXTHEFOEX. MALREH,
IE 5 T 52 B 982 57 A PR A B 1 0 0L BB L B RS IR M O A 4

(D HREREF B ERVE: BRESTEBHEAMERETAFHK
EHNARE, TUASEHEELREEHER. BXFTLEHH, BIEK
HRE, WOTRRMBIIESRMA, YMBREN, ERLEPENEE
Y, RERGMNERNABRRAMEBNABER, RUAFOEESRERE
MEBHRATERHEL, ERMGTERAOTL RS, YHERBLHEER
XBY RERGN, RERBRERIEMMEER. BEMEHERERR,

g



HAMEFBARTEAKRAD, EROBRMRT, WL 4RE R THEKE
BRERAHE.

1.4.2 hHERNE

EEMABMER S, pHERMHESEITH, EHEHOERT,
MEREMERBIRE—ENEHER, BHERNARRENSZEUH
@, MRIAMTE. &, 23BMHEH%E. A NPSuh F 1973 FRHUTH
EEREBI, ZB8REMBHBRSEESHRN AL TR AE k. FEH
REBRT AR (1) BRmEME, BdEMAERErnIERT.
BEARALMBOBEERRTNEATETERARR, BRERNMNRH.
WRMOABEE, ERENEERK. SMONBTRRBEEN, FHEEN
MAEXBHERT: (2) BEMANERMANEENNREERAHES—KNK
AL ESREHE, HEEEAMKTHE. 2l —FRENBERNRE
BETRMAAREEE, A THEZEFATHANSEHERE, BELEHE
FHE, B hmEgh, SHEENTEMLYTERNER; G) BETRE
SETR, ERXOATAREEAHBL. O TREEMR THEEZAER &M
K& FUFEEBREREALIASHERBOEE; (4) —BERGHN (AR
EREEFEMNTRRBE), #— P MBEANTEIFIERGEENTE, &
EEHSRGME. REBFETTREONTHEE, LEESHEHERMN
BREFERX: (5 LHNYERUAXRAN, FHEHKTEMNERL. BiR
FHEEEURERQERKMNBRA R, BREMPARELERRRAT REE
W, BRIV EZLELEE,

1.4. 3 ERYLE

EHNERER—HBRYEMNEBRER, TERLERZANSNEME TS
TEMNAMVNBEHXRBD L, KEXELEEN. FYERREEMEN KRR
MRETLES, THEHZERHE, TR EMYEEFRANSEMNKH
FAR AR EEA, BRAENARREERAL, MEKUNHRREEERAE
—EHEEL, HEBMUER 0472, HEHERL 0.782, a HEMEERE. B
MmN, EXXMAMERT, BAXSHEXERE, FYBIREM~ %
HE, EEHRELERABRRMG. EREDHEMTHFERSEM, BT
EREFBERE, BRAYGBEHRNBEAN HMERTLE. U EFEREREEM
¥, TG ELMHEEASSY, BHREHERAT, MZHEABEELEDY.
BEGURERSSE, FEFEFAOMENRE, FURNLERMNREFG, T
FRHMNRERAFS. EERFHNERTEMN DO HEMMB &8 548
M. BFEAMER, EXRDETEMNEES, ABEEERERY

10



BamAFHRLYAER. BACRHLED, WNHFAREER, F0%
BH-EE—&AE, ATFRENHEIDHTEEER, EREFUHBERER,
BEXBRARY. RUEAE, EEWNSAEERT, AV R, BEFRE
1 170 7% B A T,

BHEMOEPRELY, B—HERREER, 7EE BB AR 3 B R b
HERN AT, BRYIBIRENG FIR, fBEH VM Ml o S0 bR B 2B
R, R IER SN ER, TAEESEROERT, BEFENSRAZRESE
. RIE. BRETHEEHMN SRR RR, SRERE, RO RELS
RS R R ER, R B R ARG S AR F R, IR A R B
MBI ZEHE. FoREFERENERETER, BEKSHUEBLER
TEREMHERELE, BT RN OER, EETRERREY BT R, &
RRE, LERRE RO FRESANGRES.

1.4 4 W ERNE

B T ER 5 op R R R T HH L A0 4 L SR B BR h B B BE 47 (Corrosive wear) ,
FmEm, BHERBTHEAEA¥EEANERERN XK. BRMER
REFARY, WRESEEN, A, £€45hit, FXEMBRMOTRBED.
G R BB 4 S P R B A B SRR R BE AR O TR A R, T AR R O ok R A 4 5
REEEZEL B, BB RN T EEAEERER TR ERTENR
&, MARBERNLANEORFFELTEEROIE, BVEHmERE
Bttt A& R EEINER.

1. B 4 ik 72 X JBE T B4 it 1 R

(1) BB %L B HUAE A BT X 3% 0 R ) 3 2 Y

REHWMERHBR B AERE R KT IERT bt~ & B &Y %= 85
BT AERIFEFME, BEEBRALIES, hTEBENBHER, XEHRE
ZREAAARERES, BERNERSEESANRKREE, BTN KIEEES
Ko REAMLBEZIANBERL, WRREHCERENFEHER, FL£BEE
HHERE, BLXTFTRERPER G, TRPEEFLHONMNFFESEAX
BENER, BOHLURBSHBENEERE, BREEFHTHEM 2—4
MEBR, BRXTHM6—8 MHEHP,

ERHABREATERFHNEET, MEORESEEIERRTEE. WER
BN, PEREAHTREHECRMBIR, BoEH A XEm, BhF
HEGANBBAR, RAREMWWEYE, KEMEERARMERBERERT
FHRALMEEEED. nEXABRAEREBNALSRY, UBRERANHY
HWaERKKEH. W36 A ENERE8ERBTERRERSSHE, WHEM
HMEMESRL, " BRUBRIIABEEMHEER, BUEEEXKEM, TEH

1



3T {8 5 R 57 0 i b 41270,

() B REBRAEEENER

ERUBCEEHMERESEQRIVE TR £ 5 8075500 5 0 &
R RALE R A SN, XA R RA R G RE . Rk
FROELEF, BUBHEERABRTE R RS S W&, BRFATNE
EB”, XHENERTERRERRAFINEBREALHD,

BHERBREMMNEH Kbt BT, PR B ER &AM,
FENEBRAOROK. XRPTEL R RIE, ot ERmms g +4
R, WEMRA, HERERRETRECRARRES), TERRERR
M ERERRR. RMOAA, £EXRBFHRRAMXHERRER
WA, FARHMMEENEREZERENENTE, UER EEMER
RERmER. Bk, WRMENELERBAOEREMNEREBRE, ST YEKNR
MEMMFE, hRMEERNERIEEENEE.

2. 06 vk 3o BB A AR AR 3t 1 A

(1) 485 1% i vt 4 8 3% 0 4 4L B0 AR

ri, FEREEATEEMBEFTRY, FERBANMRENBERE,
FHRIY BRAMENE. SRFALAFE AN, SRR RTFTEN, BEF
REZERM, FHSBHEMR . Iwasaki EAFREBRI ERAABEF Bk
BHRBHMER: EANHANFERRASLFHARNRTZ AUL &R
REOSTRZAHEELLERAMBES, 57 X0 PH EFIMEX, &
SLEPAEE, BEST, RURERAN AP, AHHHNBREETHE
T R SIS (R Fh LR )2,

(2) J5 fh 3 0 B A5 4R s

BIEHFRZINEANAOLEEE, THTFBRNER, MHNRERRE
Y, URERLEMREZEER B, ROLEZBEML, SHURFRAR
Rl E R, XA R B R D R R DY,

R, BERRERFFABERSARMNEREN, TRAAFLSINE
fERE B RIT R

1.5 X RBERRERESN

HEREV BT, £V $)EXARENHK, —HERABENHE. 70
FREPHET US> RABBAR, FIFREBENAHRRAESHHR. 70
EAENAR, ERIREAHES, EXEUXNEZnENESR. AEANDHT
B WehntEARE, WER. WENERE. BREANSMEERS ST HIH
HEEN. PTRESH. BRFREN A, BAEAS IR, BREEN
A MRE, BEAERGAEE, TERASFHRE. EATLEREN

12



HEMRGEA—4RE. X—HEHLFHERBEIRTHAE, S—FEe
FHHNRRRBEREEE—RAE. HEMRLT LR TRES, &
IV REMBERUTERRENEKNEAAARFRT —HERSS
&, RENEKTEABITROEN. AP KX—ARHEREE, xip
XELREEHERELATHROGE, MRLAL. HaShme, URE
FROZFUANERABERANENEN, YERAOREEEATRAOA SR
BikiE, BEEURIA.

13



FTE BREKAEWNHRLY. ARGHUREFTE

21 RS EHHNS

EOMMARYE, CEEFT, RURERANFEF, ARMENBRELT
STHEE (REAMFEPARKE) P, BRERBBERFERABRES 4T
AR, TEAAREMEARANERALTE. B EENKRNEET
fE&fath, BABNEROGME, NAERGMOER. 90K E o,
HEMIEEMRTENEMALN, HRERFRERA: R NIRRT RERIE
Bt MOFERRAE, URABULER. YR, ALEREZARHEF
BH, mPHAEEZE. BRABMXBET, AAs. T2, A4, ik
mEd, FKHE. HERARMEHEERESEE. W52, BEF LELE
HHRMFREERATENR RS, WEM. RERNZ &S, XBEX
BRFBRETRSRITGHE. YERSEIRMN TS EM,

LETEAFEANHRMR, BENINEER BEF. WEHFR; TEE
KESHHESHMMERS. BRESCRBRtE, EUSEARR. Eids
BFRRFEXFEMERGME, FURKSSNERS LK E. W,
WhH=&#E.

EHRERIEE: THWEE 0.15%~030% 2 H%EE. 2HERE, HEKH
PHBBURARE, EWBESTY; MAKEBEDH, MEMER. WEH
%@%ﬁai,@ﬂﬁ%muﬁﬂﬁﬁ,ﬂﬁ%ﬁﬁ%&$%ﬁ&ﬁ%&ﬁm
Bk,

TRENGEE:. EREBANEEE. FRBRCNEETE, ANGER
RANERHMEECE. UENHERRMEAT, BEEFRIEEREU
b, —BHMAPEEBERT 5%. BREASLHEBESEN 7% ~10%2
A, BAREMNESRENMEGRERERH: MTRENESEXTHESF,
SHEREBENERTERTRESHKENSELE.

B, HTENER: AADESERELY, SRESHRUNAEERE
E, Ak, ERESENTMALEBR. it —SRESLHEEN. AN,
BEMARRTREEEHNE: FHEHMTHRBIABHURRES MRS
REhEE S . REXRBEBPITOIFERATENEEM B S IBEERERE
ATEBNEERAE. ATEHESERE, HEMARZATET 3%. &—
RABE 2%, HFEBIT 1%.

H. & B, BTEES: BELESEEHE 030%~0.60% 20/, &7
ESEBBHAE 040%~080% AR, Bi. L EEISHITE 0.035% LT,

ZLFR, REERAEPEENRITHERLE 2-1.



2 KBRS LWL EE

TE C Cr Ni Mo Si Mn S P

&8 0.15 7.0 1.5  0.60 0.30 0.40
(wt%) ~ ~ ~ ~ ~ ~ <0.035 <0.035
0.30 100 25 080 060 0.80

2.2 EHS EWMHERRIT

HEBERER, FRITHOEREGSNNAANEHMIREAA. BAH G
EARAREEAREBHERL. AiBESRATRIE: XK, FHNAREEF
FREGSHW Y. RENENIRERSTUSEAE, Hoba&RHF
BAMEPNAMERTE, URTERAFHERRLEENFR, SNSRER
BT D REkeEE.

2.3 REASEHMNE~LTE
231 B5REBETE

TRETE: ERR 204, 45#., &%, GHIKR. &, 48 (BEERD
Z, RERBERSSANR TR ERITERY, EXLTBERKE. XA
ZGIL001—40—4 RESHENBHEVBEEE. HTAERESEE, HEH
GG TFHENEN CRALD, EH8ARME, BT SsEH
Fik, HIPFAMBERBGEEN, TRENAERGERALREREN, REHE
MALEBAERDY, BREANBERBBEPRES.

LHEEFPRARMPRPABRERIEE, SAERERTEETES %
ERARE.

2.3.2 B 4R1E

BEXBEHT 950C2h B KALHE ., BEAABRRCEZINEARUE
*, #EMEIKBAR, BASAKEAKN. BARBE—SHOALN, HBR%E
Rify. HBKHZWME 2.1 Brw.

15



ox°C
WEZ N\ 1y

T00°¢C »
RE0.5h £ ]

B21 REESVEAIEHGE

AT MEBIRER, BAMTEK. 8 EREKMDARE
. HAEMDAHEMELANBE. RELRARP.

A (C) =723—664.5C—268i+20Cr+ 16Mo— 18Ni—12Mn

A3 ('C) =910—320C+ 188i+5Cr+ 14Mo— 14Ni— 10Mn

it HEHEREG &R

Ay (C) =T723.7C: A; (T) =909.5C

ATHE-PEE, RIMEMENR AL (C) £ 7200~730C2 M. X
SERAAHENERREEDEN.

BARHENCENERXTZREX I ZMEME 2.2 Fix.

i
1050°C

R 40min

‘041" .
600'C10°C "
8 1h

20— 3010°C

mzten \=

w

B 2.2 RKESWMEKRE KT E L

16



F=F BEBENMEEASWALNE I 1 Z W

REVWEABENHRTHELEHTS, KZLERBRBENYV EHR
W, NETVAMNERNER, MIEHFH - EHEETHV EESBR RS
FRE—EHPE, BETUR, #RIEFHEEmBERMEGET. ERER
MHARREOER. ARG ORS, YRR LE KX LA
BEMAKY, KURTALY, MRERELFIMARTHBENES. £4H
TRERENEMERAROCE HENAACKY, RSN EREaE
MEREHRXTAFTERNFORBRER!, BA0EHLIHEETRET
R, KREELAMAANMEEEHAHOTL, BTUOBEDE, SREE
RUBTENERESHARHE RGN EE.

LI REEENDNER
311 ByWPMELMALBNEW

BEEDPyHEMER y HENASETE, BHERA AR A HREN
W, 5—RERy HENTEIR, YERTEN, BERSENSEN, A,
RTE, A RHBEZTR. S4BEMI 7%, A AEZRIEA 8300, &
SEAMME, A RHEERE, A RHARA®E, HEAS 12%%5 1000C
B, ARAES, EREARyHB. T A ANABEFR, & oty) B
HERDFRAELS . YEKT 7.5%REHE KT 910CH, #EMN (at+y) B
HEAHEEREN c AAASSBRBEN y HEHFE.

WERATEBEEE, AUBHK CriCs, CrysCe Ul & CroCs B BkILY, Xk
WUADNEE, AN TRENNHER: SERER, BRSERESEHBLY.
W (Fe, Cr) 3C, (Fe, Cr) 5Cs» LAE (Fe, Cr) 235C¢.

BRENHDEKAETMH Ms, HEANKTHRAIE, ETFTETATE.
BN, WEURKDFETREETE, #8366 > 8 K& 5%
W, BMRHHAMG Ms S8, T, HEXHN Ms AR EREERMN
REBKE, BERKEPLEEENKE.

WALERENEIAREE. CERTROEANTFRANEZE. R
H, BAFEEAKNEFARKANN, FREER, SUXREBRLYER
FEN, MHMEAREEEAREEHMOEZ®,

3.1.2 #xWHt N Em

BMALBGRAS, E—ESTHEN, FEBREREMNEE. bR
A, MEKBRRBAEHEEEREFTIAE, BERREE. Hit, fiTE

17



MABKRE, ELARBIAMARLBHELTE, WE. %, FTHRERHY
BREMAER. ERIR, SREERBANRELERENTE. HERSER
Hidm, MOEEEREREESRE, MREARANEW.
HERFHUMAMTE. HIt, —ERIUEMANS, FREFTHRE
BENRAAKNED. KEEETHERP LR —EX RN TUAENMRE
FERBEILRR, ATTERRHEHERE. FPMARK, ERSHBRABTENE
AT ANBERAE 2%6, ZPNAFRENNHRRANTELNES.
MREHBREANSEEARESR, NYRBWAMEHAE. Hit, BE
ATHEOETE, RETENTROARANEROTZH, RAFTTRANEX.

.2 WEMHNH & REMMEENL
L2 1 HEHHNRE

RR M 20#, 454, B, 4@, A%, 48 (BAA HEH,
FEHREAME 3—1 Fix. RERRSSNORTRIERTEER, FEE
RFARE. % ZGILO01—40—4 REZRNBAKYTHEE, dTAETELR
#, BZBRGHAGTSURATEHCHERR, E£HEATE, BLEAM
FABGHRTE. BEERY 1600C, HIraiMEREEIREN. BFRTF
ARBGEL, HRBERSYTE, CORARBEER, p&6% L RETE 400C.

£3-1 RRFEREERS

%34 C Cr Ni Mo Mn Si S P
(Wi%)

204 0.20 — — ~ 050 022  <0.035 <0.035

45% 0.45 — - - 0.50 097  <0.035 <0.035

B 0.45 60 — — - - - ~

ik ~ = — 58 — —~ ~ -

B - = 100~ - - - -

4 Al R

FBHN=MRESENERKASSH, 2NESH 14, 24, 3#, 1458
HNEME, 2HEREPE, 3#SHREHNER. EROMBEMESFIME
3-2 F1E 3.1~3.3 FiR.

18



K32 ZHBESENERESSWOAFERS

¥ ML ERY (Wt
. C Cr Ni Mo Si Mn S P
1# 021 3.0 2.0 0.7 <0.22 <0.5 <0.035 <0.035
2#  0.21 6.0 2.0 0.7 <0.22 <0.5 <0,035 <0.035
3# 021 9.0 2.0 0.7 <0.22 <0.5 <0.035 <0.035
600 Fe
500
400 - Fe
% Cr
E 300 o
E r
200 4
100 Cr Fe
c 8i Ni Ni Aerfl A wo
o_
c 1 2z 3 4 &5 & 7 & 8 10
KEV
B3 1# ARk smHE
500 Fe
400 -
£ 3004
g
£ 200 lee
Fe
Mo
e t+ 2 3 4 6 & 7 8 g 1o

3228 A ERIE DT B2



800

800

Intensity
Q

400 4

200 4 Fa

KEV

Bl 3.3 3 # B HE R 4 7 i

EEINMEBENER, LANNALE. IHBREETRIERORD R
o BREMBHEHEROMEBK, TER: 650CH M 1h 5, 900CHRE 3h 554,
RIEEIE R 10mmx10mmx30mm, 10mmx10mmx55mm, 10mmx10mmx5mm
MEEET. BREHTEARNALE, ATHEAHNEREEHTEETES
BRE, AFEEnEEMANELBAINRRAE, FIRENALRBI S Y.
600Cx1h Fi#h, 1050°Cx0.5h M /5%, BHAT 250Cx3h B K, BB LR
H. ATRERA, HBEHROE AL, BHEEBRAAKE 2: 1 BEX
A A LR 4716,

3.2 28BS

XA Olympus PME %4 3% & 18 5 150 8 W0 828 o h 1 038 K & R0 3% K [E] K
SEMAR, BFRRAEAFTRIFOMoE, BUEHAEETEHERE
MR RERKBBRESBEM, R HI% 5, 8 S0ml, K 100m1P",

3238

FENETERSHEMAGROERERRCHE AL, BERE. w
TR SEEERE, HRARZSERIRARLE,

ERHMERNEXEMEARAESHAETEEMDE, % 10x10x30mm iR
BREOTEFELEE UR—150 &+ ERE HRCH, THEEHH 150N, &
M 4 MR, KB HRC MFE. £ IB—300 BERhHRALH LR E
10x10x55mm K5k DR 1) ax B, BRHME B XESE KBRS &M 4 MR,
KAEBMdrIhH 150,

SWMEWNMEEE, BEXEKE 10x10x5mm #H, AEAEREEPYY
EHORMER. B FROABENRDREToEA R AETEBRAER

20



Bl REANFAROEGALEHESFABNE, BERREEEERHRK
T, FRABEATRZHRAEFHRIHRE, CHARGEREM. ALEKHE
ABREET pHEX 25 NRRRT, R 1680 5, MEHFFERK B9,
BRLRHTEHERE, BEFNERm. NI EHEERN:
V= (M—m ) /St
A%, V-HORBEE, gm’h’;
S —HBRER, m’
t —J& oAt A, b
BEG VESERMERYIR RO+ EEFEEY (% 3-3) HITHE
HE.
%33 ERARMSYEMAN+REHR

[ {11 4 £ Rgw e
LY -
movs” | EAd | ARKES | NEXAA | HERES [ MAXEG | MAXSS |ROSY
1. X2W& <0.001 | <0.0009| <0.002 0.001 0.0012 <0.0003 | <0.0002 1
0.00t~ |0.0009~ | 0.001— 0.001~ | 0.0012~ } 0.0003— | 0.0002~ 2
9.005 0.0045 | 0.008) 0.005 0.0065 0.0015 0.002
. &N
0.005~ | 0.0045~ | 0.0051~ | o0.065~ | 0.0065~ | 0.0015~ | 0.001~ s
2.0 0.009 0.01 6.01 0.012 8,003 0.002
0.01~ | 0.009— | o.01~ 0.01~ 0.012~ 0.003~ 9.002~ R
0.05 0.045 0.051 0.05 0.065 0.015 .01
1. N
g8~ |o.043~ | @081~ 0.05~ 9.065~ 0.018~ 0.012~ s
0.1 0.09 0.1 0.1 0.12 0.031 9.02
0.1~ 0.09~ 0.1~ 0.1~ 0.12~ 0.031~ 0.02~ p
0.5 0.45 0.5 0.3 0.65 0.154 o1
N. A
¢.8~ 0.45~ 0.51~ 0.5~ 0.65~ 0.15¢~ 0.t~ ’
1.0 0.9 1.02 1.0 1.2 0.31 9.2
1.0~ 0.9~ 1.02~ 1.0~ £.2~ 0.31~ 0.2~ .
s.0 4.5 5.1 5.0 6.5 1.54 1.9
V. XN
5.0~ 4.8 5.4~ 5.0~ 6.5~ 1.54~ 1.0~ R
6.0 9.1 0.2 0.8 2.0 3.1 2.9
. FEk >10 >9.1 >10.2 >10.0 >12.0 >31 >2.0 10

I3HBBHNEERAENAAREAEENEY
I HEEMERSENARANT W

I HAEMERESRNEREHSHAALME 34 Fir, HBKEWAL N %
AR AHHOLAE, GRAERRIGEZRXGAR, BAEAXEHARN

21



B % D ik,

(a) BAEAR (b) &K kFHER
34 1#BRBAENEKEKENEMAR

2 AHRBKENEXE SN EMARAME 35 iR, BLESRMA
T I#d AN, ARREKTRARALEZNZEY, EARKERER
ROBEFRE, NTTEBHMAREND S, HEASALNDOBARNEER
HrERE, BERAKPRAOKERRREPRORRAERERD, BEK
WEETHN S AMEARELNBHY, Em 24 ABPERTEAEATRER
1#ERAFD, BAEAKEHERSREDRE, AT 18208 KE, HELFR
HE.

g Jﬁ?ﬂ&ﬁ; |
(a) IBXBER (b) HEXEIAEALA
B 3528 B BAXEMEXRIAENEHAR
3HABEMBAEMEXEAENERALME 3.6 iR, HBXSMEK
B AEMARBHEARED KA. BEKANT BB HKER, RMHEH
BRE TR BOER, EHEMHREETHAOKASHESE, ATUEMNTH
MEEME. YNTSRBMAR —EBEN, KERBHAHEET L LlE

22



B 3B EBAKNEZHTHRIELFENIRAFHAR, X PpA,
HENERBNAEC A S LENRACERARRTHRANETE.

et et PRI g e e Wy 1 3
__x-.\.‘_&?f"-*__!);. ; -fl_ ';‘,.'}t..\ 5 o .ﬁ ‘;_ Ay
ek b AR o e
e oy | T 1 "Tta‘:-.rl e - T
Rl MR RANG Sy RS SRy
* [Ey - B Dy . - = : :
3 e 1 L <Py J ke J 19,
"% e AL TN Yk TR o [T
% iy 5 SR
: - ; s |
i T
g A
ks
Ya o S SEFLF
ke EAYRAF r
oo W
i W el "
=g
o Yo i T P
iy _1.,'"1-'" i
?,1!. A
e
K ¢,
i

(a) BAKBAH (b) FEXEABFAR
B 3638l EARERNEKBAENEHAR

332 ENERSSMBEMPEHLNER

SHABNERMAERURI-4 iR, NEPATLIES, EBKET,
MERSEMEN KERSEWNEEEHEZEN, EENNEEFHE,
R¥E I~2HRC. ZRBEHBEN FRML « BEXRBKERBTE, JBAH, —
HARXERTHLY, BHEEABT c BPHHEHED, FUBXEX TR
MBEERERES. BABXEHEMLHGTRAE, BEERSBOEM, &
BEHOEHEK. BARIAEHNEERRTEPHERSE, RERAHBEAR
Rk, MMRETROEABEHY, REREENFHEIRBELR, HEHNE
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