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1 & W
1.0.1 AT HE L RE S A B ENERRE, R—HAREERE, E
FAE L FRGHE. A, HIEAMRE.
102 AHURLIE TSR F AN ) 5 0 T B Pk
1.03 ‘Aam BN, NMARERETE . BdE m L nlEE,
1.04 A4 ETERNEHER RN S ARSI E AL, N AT S E 2K L
KRB AT RIRAERLE o



2 REBFMFS

21 K &

2.1.1 ‘EAEEANERIREE  test the abrasivity of rock by steel-stylus
-wearing method

K — 78 Rk BOANEL | A 8 it N A8 E BAT 254 T B2 E A R T
T RRIIR, R AN ET B3 D0 R e A i 1 B 7k
212 ‘HAMm B abrasivity of rock

HAOESE T AP R S AR B RO, X T AM R
1 RS BB A o
2.1.3 ‘HAMm LS abrasion grade of rock

{2 W A T P 45 B0 BB P ) 23 O 55 2
2.1.4 AFRBEAWIERE  initial diameter of steel stylus tip

TEZIRI 6 A0 R & AR BT BAR A
2.15 4FREARKME  worn diameter of steel stylus tip

FEZNRIE A Ja I E R AN EH R AR BUE . 4% 8 E J7 M e, BRI KG
120° PEEAL I, F A=V EAE 8- B AE Y SRR AT £ R BAR 1
fH.

22 % %
221 ANERINE AT S
dy—— FARANE BT BT IR A
di—— FRARETEFR B VIR H



AL REL B Imm,

222 HAIM B S

R Z R 36 A T PR 48 Bbn A
CAl,—— FAIRZIRI A6 A A T B 1k 45 2

BELH Z R 30 A T P 1 8 T 21
CAl y —— K IR EE Dy x AR I T 500 A e B 98 B A

do

CAT

CAI,

2.2.3 HAhfis

n 2 5 45 vk BB H 20 58
Oy *ﬂ—(\{ﬁ%,

0 — ZRRI:
7, — BIHBIERA
x —— VS IRAE A
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3.0.1 ‘A BRGNS R R et . ANEFIE S, RN S
HIFLE -
1 ZIRIW S NATE T AHLE
1D ziklues (83.0.0) NMAFREAEIR . W IRy, IR E,
WS NPT E FhrdE (5 DRSS A S H @ HoAR 4%
) GBIT 15406 {115 KHLE s
2) WA BN S E e FF R B R FIEE H, EEEZ AR E N
0.5%
3) WEHI R EZIRIAT A BN T 25mm, BT B RN ET DR ) 1H
s, ZIRIFE R 8 3 IR BT R B iz i 3E &

4) %S E o R nEEE 1A B 350N,
1
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jol
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2) THRAEEARNT 60 £, 7038/ ARALT 0.001mm.
3.0.2  EREFIUAS SRR RIAE A R FILE |

1 NCoRAEAN 6mm. 21988 60° EHEEKE RN 10mm., £FRH
90° [ HIANEE (] 3.0.2);

emm 10mm

|

|

|

|

|
K13.02 MWEHIREE

2 AWERS IRAE R H O HRC55+1;

3 HINEFEEEE AN RS 2 FKELRE, AR A AT HRC40
HANErBE T IS, FOAIR S RN A AL S 6.0.4 2K ATI2 1E,

3.0.3 G VL & AL HE AT R F A HIRE <

1 n#ce B R ANEH I E W M AL T R AP TARIRES, ek i 5
REHEH R EAD T —IK;

2 BT B AN I EORE R AT R, A B A R 2 G A
PR 1% H AT 2 4R, i IREEEE VI ZE N Y, R IAFT & 1%
IS NSO AR A RO A B 2R AT 4 A

3 BRI AT B 2 RIAT R S B HE — K

4 I AR A K IUE EA T E BE ZIRAT AR I BN T WOE AR, M
SERMENL, 1) REHERR I AT & il BRI U5 Rl 4k 2



4 R &

4.0.1 HAERERESCS RIS N AIRUE |

1 TR PHAT R, FERAE R GEB L, HE. RIS
HZAEP 8 A Brid ok 2 150 2 W50 T H OS5 A K, #IR
Je NFEAT &L

2 AU )E S A AR N AR 7 2R 2 F R AF, R ME—PER
W, RESHTEE T IR 6] R (R AE T
402 A EE ST BORER HPRAS AR Galie ZOR N, N AT U)FIHIRE,
BRI 28 N5 T A FLE -

1 DI AR A ORI IR SRR A KA B, BRHTEDI#I D750
IN TR s

2 HUIFIS R R EAL KR DRI, BAE VIR e RUE R B TR R
AR AT

3 IR B KRR BURNS, NAEHIREC UG M %=, I ORAF 2
B HT ;

4 BiAFEAFER B &RV, NMAREAFEVER R &a 20 14
VAP AR g T, Bd% MR 2 SR v 1A S THI s

5 I L &I AR B AR AR I
403 BMAFEARDT 2 MG, M RK e EE, A%
T LT AL T, A AR A B A 5 B2, 220 IR R B AR 0 % AN /T 10mm.
404 NRPE AR EEAT IR JERE, RS,
4.05 A5 5ERUE RE AR R AR — D Rl 45 R G
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5.0.1 FEHZIRIKECA R T 6 1K,
502 MRIEERHAZIRNIEAE R ME, FFHARDT 6 M, IHXTHEH AT S
o
5.0.3 X HARMNEEHRBEAYIGEE o3 TIE, KA 0.001mm. H R
A7 s, RO & 45 R4 O FC R 8 .
5.0.4  ZIRIRE T 5D RIEAT

1 2B, OREFZIRNR ST T UK

2 AN NG T RANER, R Bl SORIR AR TR, NIRRT AR
18 5 I RN R 7 5

3 LRSI EAEE AT, JEORIERRE, B BT B R (704D

4 JaEhEshZIRIEEE, 2RNEERN (1020.0) mm, ZIRIEKEH
25~10s;

5 EVEWENEEELT, BUTMRER, ZIRNMTRRELL, SEREE—IRZIK;

6 FEHE (1~5) HEERATEZIN, AR - 2D 2RI K,
FHAT SR (8] BE AN B /> F- 10mm;

7 BRI
5.05 F FAREHER BAARIGME d, 3HT I, KEHE 0.001mm. X %K)
A AT T [ 5 T R e, ARTEIRE 120° MR E AR, FELLZRINE
1B dwi BPFEMEVE AR AT SR AR IRERAE dwo WU B R AR T =ik

B, DO RRICI B 25 R AR Al



5.0.6 TSR A AR S TR, ANETEWT. WA e WP AR ) B
IRy, N R DUHERR e B AN TR R R E AT
R

5.0.7 JRIBILFK B/ AAINIEM F A E .



6 BuEHT R AbE
6.0.1 FRIRZIKE A A i B EFa BN % B A A A
CAl, =10(d,, —d,)/d, (6.0.1-1)

d, :%de (6.0.1-2)

AP CAL—RIRZIRI S s A BEVEFE 2, AR = 0.01;
dy — AN BT R AR SRR, KT 22 0.001mm:;
di — RN FH R B YIIR1E, FEBE 0.001mm;

do AT ZEL B 1mm;
Cwi R o BARANE S | RS E A EAE, F5H8 S 0.001mm.

6.0.2 AR LIRS A A BEVESE AR T ME . e N AS 3 AR A% R
5 5

l L
CAlm =;; CAL (6.0.2-1)
oy = \/ﬁ[zn:cmf —(Zn:CAIi)Zln] (6.0.2-2)
4=t i=1
=t (6.0.2-3)
CAl,

b AL —BH 2R e A YRR RO $91E, F5RA % 0.01;

n Z 540 FRHZIRRE KA, AN T 6 K
O¢ *i‘y/&%,

0 —A 5 R
6.0.3  BELHZIRIGRIG S A s B 1k A5 Bbr (B N % T 81 3 E 5

CAl = 7, -CAI _ (6.0.3-1)
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(6.0.3-2)

14 1.704 N 4.678 S
Vs \/ﬁ 2

b AT —HZRS S i TR SR R, KR 0.1;
ys——HIMEIE R E

6.0.4 I K ANETHEE 5 ASRE S 3.0.2 2550 2 FOME AT, NR

T iR 45 R AT OE -

_ 0.415CAl,,
~ 1-0.0107x

s CAly SRV BRI RE A x RN -5 F0 22 7 T P b
PRNNTY1 3T
6.05 AT BEAEUL B 1% 6.05 HEATRIS .

CAl (6.0.4)

K605 AAMBERRIER
AT

sty AR 1% 2% LT 53k L

BT | _

e <0.9 1.0~19 | 20~29 | 3.0~39 | 40~49 =50
FRUE(E CAl
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3) RN FVFRHAILSE, (EFMVF TIN5 SE XY -
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1 & W

101 AT G HIXRK %, RIHATHARAKCT AN, AR E
TRH CRERE” 5T VR SR AT A T B B T R T B S R AT
PEE HEEAZL R
102  HRCAWERMERITE BB 2 024 BREE, KA RA M
A FNAE L AN T . A8 FL 2 BT () bt — 5 A 2R SR A T 20 RIE A SR T
B RUR, RJEFERME TIEHREANZIE, HFHZZEE S
A EVEFR PR o

BITEFR B EHLEEIALH], A ERid ., Wi cRe, & s
T A IR & B — AT

AHAE H A R E DUE TR AL BT 5 K HoAR U7 2.
1.04  ZwIAKARIIE, X1 A A BN e AR " XA 7k
To 48— W B FRTE AT AR, AR BT I A b B 5K S AT b g il
PEFRAERS, NATFEHHE
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2 REBFMFS
22 B B

221 ARFMGHWFT S NTHRS, FTESECHRIMER. 4558
BRI R T AR S il E

2.2.2  ARZFTHEIFES S CAl i CERCHAR Abrasiveness Index [ fi] i 4
5, NTROAFERE S, UHARERILLE X

2.2.3 AEPraa RS NIEMAT S, FESIRIEAMMIEHERT S 6 E

\\

19



3 R

3.01  “HRERE” SRR —FRR (ZIRD WERT7, R R &
I HL £ 2R BB I 2 D RE

X, A SRR B ZIRATRE . sk B i K #ae /12 5
TZIRIEEE (1020.1) mm. NEHMEME (702D N ) F5 0 I EE o

— RIS E RN BB AE B AR 20%~80% 5 [H N, MBS /R (B AR
Z2/N, DRI R # B KN B RE T AN LR 350N Y 25K

FEH RIS 26 AE T, i B0 Yo% AR RO B AT LRI e Rl 6
RANEF 2R, TAERE L RS REwmE 1R,

e R || |

K1 TAERBEEGERER
3.0.2  HNEFRZRE T A i O BB ARG FER, A R G 45 SR R
5K, ZRERRA A 1FHS (ASRM) . EEME SR T2 (ASTM)
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5 RIS T VA E AR TN AT QB )y HRCB5 £ 1. 21 A I i B [l A A
RSN ET TR ARG —, BT EANRS 2 BRI, VR
EAE AR AN B AT TS, (E NS 45 AT B IE.

H T A2 R BRI (BEAN 6emm. RN 60 FH#EE B EEN
10mm. 10y 0MHEIE ) HIANEr#E TS, & KEN LRSS
S TR X 1B 70 A, ZEAE R A [ 2% A4 T AR RS AN A f) il 25 SRl
[F2EE A Ie SRR KM R 2 5, RIS S5 e PR RIS 2 A

4RI AN 5 e A 22 S, IR A BRE 3 75 )k 6 5 2R
A BE P A E KR
3.0.3 AR#E (P ANRILFETEIL) (hae N RILANE RS E 1) TAET
EAAKEEEINEY, IR R R A TR OEE . el BT LA,
WERE T, BT RS AN TE (e N RSN E s A 1 1
Rt ES A D) WEN, PRI A AT w1 A E .

E X B AR R OSTEI R Cinsgdl it & TAERE T2 #EsE)
Sk, AV E SR HEIE SRR TAE TR B, o vesst B 50 A M
T YRS RS H PR RS ARV R F ] Dol 302 1 R0 2 50 Rl AR A 2 o 17 1504
TR

MRYE “CARERE” R0 R AR A, ANEE BTN R AR R R
IGUHE AR o0 HUOHE 25 SR A KR, A N RE R, SRS =%
% AL B, C /A RFENNZ AR T B R %, AL EAT g fEA
AT RS 1 B8 126 At - S S WA T B v
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4 PREER%E

401 HAOMNBESE AR . TRIRSHAAES YRR, ME
A AR, RS A
402  EARVIRA A AR ENEF BOTREE, ML AS 1R 25 5 18 S
BRETORMEWT, PR v R i 3R AT 2 D) 3 DA DR UE 56 1B HEAT

A SR 1) 46 T VR AT T IR I R s SR E 1 4% 3o R v g 3o 4k
FEBREKR B, R & ) e R By, MR D) # s B i B
S
4.0.3 ARG INTE BRI T A1 HALE .
4.0.4  AZER BT S 7 AT HRE .
405 ARFXHRIGTE UG 1A AR AL B 7 SUE BT
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5 5

5.0.1 FE “HRERE” T BEERIGHIBE A, R REF, ANE % TR
P IUEARAIE, 287 EN — AR i e S E .
RIS T I RIRECR . Z0R177 1S9 R R R

FRE R a1 S W FE S & E 2 g R AR A A
— R BIRZIRI A BRAFAE BRI R E IR EER R, N T REHKRZ
MR R R B = B, A RS RG 7 iER — e B 2 IR0 AT T
FLIE o

TR, AU — 2RI RO AT, AR — 2
FIARE ISR e o 26 S R APl 37— AN 0 e b 5 i — 281
il RIS B AT ZHT T MR A R 1 TR A A R
5.0.2 ANl S U RITE & 92 AT BAE, AT S ME— . AT
5.0.3 MR HTE R HAVIIGE AR B AL ORI —, RHTRITH
FOSERPE SO, AR A

RN TR, AR —E RO BRI A 7E B
EREE, YR ITERAEL I 2 M7 R 2 Fors

s

(a) IERRINETTC () HHRIIMETT CRBILEEEN T EEEE O
K2 HHRERPIIRENE T R E K

eI LRI 0.040mm B, AHEZHIE AR (5, BLE
SHOAEE . 0.040mm AWK, ZIIR, T ZHAR RIS
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PRE RN, HXHNE RIS RAT — €M B
5.04 ZIRIELREEREWERLSR, G- DERELNFEIE, ke
BRI ALL KT« 2l F B 2R 55 1k 6 T e 2R i 4 7 PR AR A B 0 B 2R
Tt o

1 SRFInEAE

WS B R EE SR E R A 4 /15 s ASRMD. REMEHS
Kb (ASTM) 7 RS Ty ihnERf g, v 7 AN GE— k5 5 ik,
ASERE 1R g R TP A B TR E A 808 (702D N

2 R ZIRIFE R 5 KU

22 ;) 3CHR Plinninger RJ,Kasling H,thuroK,et al.Testing conditions

N

and geomechanical properties influencing the CERCHAR abrasiveness index
(CAl) value[J].International Journal of Rock Mechanics and Mining
Sciences,2003,40(2):259-263.

R 25 BRI ZIRE %K H 10mm/s (Original CERCHAR) E{ 1mm/s
(West CERCHAR) {6 45 SR SE M He AR — 3, i 2 X< B2 Ve P9 AT
RAAK T0%KAEAE Imm N, 85% A AEAE 2mm 1Y, FAR 15% K EAE 2mm~
8mm N, 4 ZIRIEE B AERIE A B 20.5mm P S 25 SRR AN B B

N TG — B8 5, AFIE 7 2 RIBEE MY (1020.1) mm,
ZIRIH BN 25~10s.
5.0.5 WMEHAREHREARREZOEYEZ —, & T4 R B AR
VM, R ORIE I &y SUE B RS AT & 2K

235 AN BT R —E I R IEICIR,  anlE 3 Pras, A i) B 5
JiARE 700 ARURLEE S Ca i VDiiRigh /. SR BRI BOGH )
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FUBURL 10 Crr i PSR R . BT IR BE S T B RS B 2 A IR U
BE CEtm Vb /i ANE %), BAERIRYE Bl A S22 TR RIORE 32 240 ks
ONAT, ARSI R AURMRD, BT AE I AR IR R A B L B

%ﬁﬂﬁﬁdﬁg

PP R Rk

(a) UL 4 (b FHRIORL P 457
K3 ARy 2o R A

XS R R AR REHRIES, WS HESEEM B S 52 (ASTM)
RIS VAT EARIE, ikl 4 Pos.

: - 1
(@ HUWBEMEBR ) BRESHEREE (o FEHBE (EED
K4 AEEHRTEZAS N B

N T BEAREFRA BT M = ah B, @EUCREMA T,
AR I [ 5 T F) e, AEIAIRE 120 W AR — IR,
5.06 AZKHE VRS FET B REE A E TR, FEHEER E AR
158 FH 2 4 ) AN B A TR RIR A B gk b AT 5
5.0.7 B A NHEERESL, SR T FAE AT MR 5 5200 = 00 e Bl TR EE Rt
1THEE,

.:J/ J.-J /’

() fHlRH
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6 BEoiT KAbE

6.0.1~6.0.3 FE T HIRZIRIGIG 25 A T B P 8 HURI 5 20 2 T BB P 4 4
FEME . nEE . R R AAEHER TR AR

AR E R ARG A A REE R, 5 TETARRES
ARMAIEESR, T EAA HRREENRIGE RIS R, 7T 5%
FKEME S RGP (ASTM) HEFF RS 7 i%hniE (D7625-2010) H T
PptIH— AT E, WA (D Fs.

CAI, = 0.99CAI + 0. 48 (1)

e GAl, —ERR A A VTR EObR A .
6.0.4 LR A BN ETBEE 5 AN AR 265 3.0.2 2558 2 KL E AFFINF, MY
RIeE R IE, BIEAZCKETEHRE 4715 e ASRM) #EFERT
06 77V R e s 1
6.0.5 X TH AW ESELN S —HEAESE—Nbrde, Ebr EERANE
Cerchar SZI6 = . FREAHT K2 (NTNUD. EE TP R 2 k2B (CSMD,
EEMEE RIS (ASTMY BLRE bR A %4 (ISRM) S5 Bk
A A E W o brite, B N2 2% DL EARHERAT .

ZEMB TRNHZY, EiRE A5 ASRMD) HEFER S50 5y
PR ST i aE Y, DRI S k) 73 35 32 B2 bR it .

N IEAGE— 25K bR, RHARYE A AR U8 7 vk A H Y T
BRI TR MR EAE HER TR B3R 6.0.5 HHAT 25 A i BE S 2 R 77 o
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