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Current Status and Prospects of Ferrogaphy Technology
Hu Dayue

( Guangzhou Machine Tool Research Iustitute )

This paper analyzes the development and current status of ferrography technology,
and holds that ferrography technology is an effective means of monitoring machinery
operating condition and studying wear,and investigations on instruments,basic technig-
ues,and uses heve laid a foundation of the dovelopment and industrial application of
this technloogy.lt is suggested that strengthening applied investigation promotes app-

lications and developments of ferrography technology in our country.
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Quantitative Analyses of Ferrography
Jin  Xizhi

( Hangzhou Bearing Test & Research Center)

Varié.ties of method of quantitative analysis of ferrography are outlined with the
gmip'hasis on the principle of image analysis of wear particles, and their size distri-
b'll't'ions which are fitted, with a Weiball distribution function and described by
moment methods. A bibliography of the methods mentioned and their application
is also presented at the end of the paper.
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PR T E SR AT 0 W S e 50 W i b T L 5 ) S A I 2 B S B4R 1 R R R
AW, XFITILREOUVE R T R A 2. H AT CE R B T AR

(ZHH # W

o B P42 o A T AR RS A DI, JRAIK AR LA B — s ) BRI 19 AL s e
B E SR W MDD Ds, 25 ARER/NERM L. BADLMDs AR HALAAS
R DA R A 0 A SR TR B, 5 R R B BRI L K DRI 43 L A AR
R EE B

FLE M B A AU T R R, EA TGN, FE7EVLE TN 3B
JUIZ IR o LR A A L AR SR B O 9 BE R B B R ORI ER CBR TS 48 BRI ZAb,
AR T — BRI e R ) R A/DMOLEE L MAE, BB R AE ORI K /NG IE R TR RE
M, G SRERER KNG A LA 5 BB R AIE 22 ) 1% 56 ZR B AN RTRB IR 9T LA A RE 3 S F S0 B 4R
PLEERBER . PR AERORMTTGS, A A FUH R G gxt B 3 B0R i T R R B R A
oA AR AT MBS, RS T — & KRR,

O B RN B A ik

1. BRS# RS (Image Analysis System ) (®)

PR 23 3 48 R L2048 S iR B 2 JR 2 S i — B2 B R B 10448, B A B8 2P
MFEM. 8. iR, B AR EESR b, 8 AR BRI 8508 B KRR
N BHR BT AR, He IR E (K B 260 LA B AT € B . Ol B 4 & ¥
BLOEKS B, HOL, BEREMITRHSES, HABETXSEA SRR ERE ¥
PBERIBEFTACER, HULTT DARAE ) — RAIF R BN S8, AR E 5 BRI X5 B 5
B JLATE SN ERL e, HE— 20 % BURR 2 B 40U 1E 1) S 8RS 72 40 1 AR 3. IR SM BT R
S H Sl AT A FE L, CRAFUE B EUE T DL — kb dT, RO . R T DR RO B
HWANERERGEFITE VLR AR, 25 5860 X P & 2 A0 B 5 4038 I X b o B B
F e, BRI L Bl I AR RO R R T R, O A B BOR IR — BB R
Gk

2. BRBRNAIHHAR] —FHhohmaEy”

() AFEHAHERBUSEIE  MEAMORI RN A, RBUEN A0 40 A ok 20T DL A &
JE A s

P(d)=1—exp[—(d—(l—q )B}

a
A d —— L5970 RE PR UL A AR 1B R 1 R — 3% b K UL B8 C AT RAR: wm 4, T
DI PAE — ¢ 52 1146 BE O B AL B B 0 ) 5
do—B/PRORLSENE C W 5 d 50 ;
P ——FEIER /DA Trdol5 d 2 811 oL o 4 ) s 20 1) OB S8 2 be, B
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KA T do A2 R BRI
Pl 0 5 2 £ 5508 R 3 ’

a—HiER (REKERSN ) ;

B—HEME (LEHARE) .

2838 W3 BN BUE W LK B e A

1
lnlﬂ[l_—P(d—)] = ﬁlﬂ(d - do) - Blna

Pd) =

e x=lad-dp; y=tub] k)

RNE A8 Lty B .
y = Bx + Blna
(2) BRENBER KoFBYMEIHE BHEH BRI BIKR AN FdFid,2 8] i
BHn =1, - s N W —FRIVEME, WASKER LR B PR B o BRI #, BP

N PR— —
(x;—x) (yi—y)
=1

B= N .
> (x-x)?
i=1

-Bloa=y-Bx

1
A x=Indi-dg); Yﬂ=1“1"[1—P—<d»>]

n;

1] P(d) =

Nn+1
N N
Exi 23’1
I T oi=l —_i=1
N Y

a il B WY CABRSE “ R 36 A5 20 A7 ok B0 B — 1 B K A o R, IF Bt —
3R R AR B pR AL

b= B( (0]

a a
(3) HEHRE RUEEBEASRMET —MIFELEEREE %, ATUREEN—

FOAR AL T B M R B, SC R BT L XK
N
S (x-0(n-y)
i=1

N N
<2 (x; '_;)2 2 (yi _—;)z)
i=1 i=1
r R AT 1 R RARME, HATHEEEE 1, HaCHpal &Ry, o
Y —Arof AR VR LA PRI PR ME, 4 o] oo B0 &, IR 2B Tk, T B A BSR4 b
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R F N BT R, DENTDEGEA., REEEN2B AN RERS
f, — UL LA AR A M TR, A CRBETE0.OLL k. Aid7e R i T I LA B4
ERREALE, PEHT 5% SCRRC 3 ],
TR B U e - B g MR R IR 7 i (Kolmogrov-Smirnov. One-Sawple Test)
A LLARGB B4R, HXAREGEAUGREMN AR Z RN R ERE, mRREEER
~ 3 23 o A R B T DAL — AL A A SR — A B A AR B . B
AT DA F S W 5 bR B A B A EL M A Ok ok B B — S A IS A AR IR B AR, FE TR E
D =M.iu [P(di) = Sn(d)) |
B4k P () RISy (do) 435 5 UM«
P(d,) =1-exp[-<ﬁ“—d°—)5 ]

a
KNS T do i di 22 1] ) UL 5L
BUBLE %

D——He R mZEM, BIP(d) MSy(d) Z e R Z1E.

SCHRC 8 IR EL T HA AR iR B H 7ER 1] ¥ 5825 VK P b i d R AR 2E (K I 5
5D,

UD<D,, DED MEBREABEW, HBFZ, TEHXHE—MITHCEE &7 B
e SZI . 7 0T U R B0 A0 R B 2 A 17 AR BL IR B8 43 A 1 R BUE Z I 22 5] R
o i — B AE A A B R 43 A ML 10 BE A (¥ BE O AR v il ABUR B DLIB 251

YUD>D,, MBCHMABER, WE ERTRBEPIE LR,

C4) BHoFPHMBEXREEA MFANMEETURL: Hd-d, =alf &Y
do BAR B/, Nd~alf,

P(d) =1-exp(-1) :1——2—%68%

Sn(dy) =

MR I, ol —HA RN 28, mERESE: AT o [R5 28R
BB AR K68 % . i BE ARG TR AR R KA 3, B BBk, RBURLIG MRS &
BEAe TR, EM—4UBOBLE K /N1 35 J5 #R T Ao RIBE A 2 8ok ik, E— W
BARE Y ST 50 B0 5 A 2 6 A b AR v BT o AR, 55— 9 AL T DA S R M g A B
B e MBI LS. B.J.Roylancess Nl 40 & AR M BH TRAMHET ™ 4
BB AR BUBL K /N A FE T A0 AR R R 4R T ORI K R,

3. BMBANSHMR T — P OBREZXCD

BB R EI—RINSH, bl CABCEBRE ) . 3, EMBE. BERE R A
ERBEMARTBERE, M AT T ZEH 63— 6 Bk LA Bt

A OB E X, vp e B P B8 10 4 1 F 7T BLR B K
N
d = S dPdyp
i=1
di+di1-

Ap o dy= 2
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KA F-dfd; 2 ) ﬁ{lﬁﬁﬁ

P(dy =

T 2 £y JOREL 5 B
di AN B LR i
AR, SR Ao R RO T, BEERP () A BB . RIE B R 2,
S 4 W BN AEET=1, » NOWJi3E, EREMBERE. .

N
F = (d;- D3Pd;)
i=1
N —
FEHE =D (dj—-d)*Pdy)
i=1

N
BEEE = > (d;— d)*P(dy)
i=1
Sk T TR AOBE 43 A A R T B O B ) T R A BE B, TR VT LA SR FE M 28 e B AR R BERE
2 B AE X U A A W B A BB IR AR AE IO BF 55 b 2 B O BUE B, A L s R E T DL B Lk /)
1 BE R R v A A AR 2 R R e ok . T L IR B A T (K 7 B 4 A X D BB ECLA

(B A A A & ATl R — B

Pq. Wik B ( Particle Quantifier )

— b ply 3% 1 307 R G A 2 U 0T ) S 2 £ B A O & B AT A, B AR E A T e L
BT ) £ 103 R AT E B AT .

) JH BRSSO R 1 BURL 7 R Sk b TR R ) A (b A Rk OB A R B . R IR
B AR TR 2R HREEEREER LB ADB L = MEE CREFREN
1, 3HI10) k¥ —4~. FJ5 B4 2K HO DU B T B 3 BB i B 7, g AR 38 T i 1)
iR, SR R (PQIEK0 .

IR TR o0, SOCHBERR A b, DML B 40 AT it BE Dl i L aek G 7 3% 1 bk
Sy PR AE . 21 SRR ol 6 5 T DL R R BN — P A YR, PR A R
RABACOREL b, BRI LR BRI A, XA R KRER T T4,

BT LW AL BTk Z 5, B AL B e R A i B0k %
P BRI AR ] R B SR B E, — AT BN RS — S A, R
J50 i B XY HLERE A7 I M AL R AT A T o IR AR TR B AR M, BT IR AE
AT RTEEZA.

CHO& #®

Bt iR 23102 1 & Al A, EEA—FRIFM T B, A0 T
P32, [RIFL AR h — bR A R BF 70 RS 40 ) T BOW R B2 1 2 B TR . B RTERE
— B FRX AR EELE R, LATEERSIT T HBEH R, NELR
B BRKFE, BORLH RN — DR BN A BB . g RE T B 508 158
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