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Study on machine tools state tests based on ferrography analysis system

Zhang Yanglong
(Fuzhou Branch, Tongbiao Standard Technology Service Co. , Ltd. , Fuzhou 350001, China)

Abstract; Due to wear between moving parts, wear particles are formed and would move into the lu-

brication system. The occurrence of the oily particles would reflect the situation of equipment fail-

ure. Ferrography was employed to make regular checks of the oil samples of the gantry rail grinder

MMAS52160A in certain Machine Tool Plant to determine the wear state of the machine tool to avoid

abnormal wear. Several types of wear particles exist in the system, which may originate from normal

wear, cutting wear, sliding and rolling composite wears or iron oxidation. The normal wear particles

take the majority, indicating that the grinder is still in the normal running state. The experiment re-

sults show that ferrography can be used to predict the failures of the machine tools, to properly deter-

mine the lubrication changing period to save oil, and to extend the working life of the gantry rail

grinder.

Keywords: ferrography; gantry rail grinder; oil monitoring; wear

MURAE R 45 8 B2 s AL I T /LAY , 76—t
MR 1 A BT E 60 A i A S AL e 5
VEREY 40% ~60% , H T 02 2% ks & 5ttt o
PRI, e 0T S B AL AR B A tHE A Tl , T L AR
SEAEEE L, HAT, XHLRZE 4 580 1 B 7E
LR A — & WME, (HAENLRTEE REH, I
TR T PIT HE T 110 5 SO 2 4542 sl 3 T 7 A 4
BIF= 1, B TR AE A MU IR 45 2 75 7 A 2R ORI i

Wi HiY . 2014 - 06 - 06

B AR B FR VR AR AT AR, W A Ot
TEAr BT RIS 3 B B AR, LA OB 1% 43 A B R 1
REZEIE R 0.1 ~ 10 pm , 835 2B 1 A B 0L
SEHEFEI A 1 ~ 100 wm, AL &% 78 5% 2500 T 7 2B 11
PR SR 276 20 ~ 100 wm™ %78 Bl 4k 33 L
LA T4, IR, B3 S0 AT i) A 5 0 T 26 s
BRI B BS54
Hrep, ITTHEA T AR 2S00 , X HLIR K 15 25

G . ERK A ARG H (51305079) s 48 47 i ™ 22 A FERHCEE R I H (2012H6003)
VEF TR/ ik e (1977 =), 55 (D) AREK 2 B, TR, A58 0 1w - AL RGeS 204 o



242 Fe s AR

12 5

Y fPA 3 T B M LR 4 8 5

i AW AR BT B2 H b S 4T 07 A, B
S o0 WL B P A A ) L 75 1 BB 4R
FH S B XS AL 2 75 R R Bidl . 92 [E Foxboro
DN T ST R B R B SE, I IR Sh v T i
LB RETION , B S B A T T T
JEIE FORFINHDITE o A2 E b
TFJE T MG HIRTFE 45 B FHARE ), Wbl 45 L ik 25 0
AR B BEARTITE T il B4 i 30 2%
65350 V5 e SRE A T U e X A D IR 4%
F ] o 0 B L 5k B R/ NHEAT IR ST, o BB
i S IRAR I A BE e R R A e
P O A O R 2T B AR AT LB e
SR R T SRR

ARSCLLIET T BB R MMAS2160A Sy BLAA
FHZR A1, A 208 350 W H AR 0 TR S 36 45 9, 9F
3B P ST AR BT S U RTE IE 3 TR S
T RGBSR & i 5 i, SEB B 113450
S DR 1 R ARG

1 HRESTHRARERE

BRI BN R RN -5 0 M 0 D SE R A E
TR T B RO o M R JE
e H PR, TAREEILIE 1 & 2,

L RERR RS 2. BANGE ;3. JaaF 4. obi;5. DURE ;6. Bk
7. HEHAL RS ;8. YN IR 7245 9. U I AY: 285 10. Y46 i 55 ;
L ATRRIF G 12 ZRoh 484 5 13, i L& 55 14 IR 1S,
PEWEHRR 5 16. Im I 3541

E1 BEEX%ENHITEREER

Working principle of direct reading ferro-

Fig. 1
graph

BRIG BT A R AE R S 2 B A e
AFEAERAT Y ORI A B 9 A T AL
Pl 4 BRIV R A A B BBORE IR, 75 19 Fp [ U A
PR%E A% A BORE A F YA IBURE LR 1 22

B2 SHAEKIENTERERE
Fig.2 Working principle of analytical ferrography
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Fig.3 The sampling operation
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Fig.4 The sampled oil of the experiment
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Fig. 6 The trend analysis chart for large and small
sized wear particles, the total wear amount

and wear severity
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Tab.1 The direct reading records of oil samples moni-
toring data for gantry rail grinder MMAS2160A
D+ Dy~ (D, - Do)

Hil D, D P L, Ty N
04-10 18.4 7.8 26.2 10.6 277.72  40.46
04-17 21.7 8.5 30.2 13.2 398.64  43.71
0424 22.1 8.8 30.9 13.3 410.97  43.04
0508 17.5 8.6 26.1 9 232.29  34.10
05-15 17.9 8.9 26.8 9.0 241.20  33.58
0522 18.3 8.8 27.1 .5 257.45  35.06
0530 20.6 9.4 30.0 11.2 336.00  37.33
0605 21.5 9.2 30.7 12.3 377.61  40.07
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Fig.7 The diagram of abnormal state identification
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Fig.8 The shape of different wear particle ob-
served with an iron spectrum microscope

( with a magnification of 100 times)

Fig.1.49 Opt.M. 1000  — 20um —

(a) IEWIEBUEAL  (b) VIHIEBHUER (o) KRG B K

500 f§  B/4Re

e

() BMZLERAY (o) BRINREALY

Fig.1.7.22 Opt.M. 1000X  +——20um—

B9 HiLknmRrgEENRAERE
Fig.9 The standard iron spectrum of wear par-

ticle with a ferrography analysis system
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