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Abstract

Metallographic observation and research play a significant role in materials science by revealing the
essential characteristics of materials at a microscopic level. The metallographic skills competition,
which mainly focuses on sample preparation, microscopic observation, and microstructure analysis,
not only enhances students’ enthusiasm for learning through competition but also effectively promotes
the improvement of their professional knowledge and skills. Addressing the technical adaptability is-
sues faced by beginners in the process of metallographic sample preparation, this paper, taking the
preparation of 20 steel metallographic samples as an example, develops a rapid method for achieving
good metallographic quality—“the mid-polishing circular motion technique”. By providing optimal
parameters for polishing pressure and polisher rotation speed, along with defect avoidance tech-
niques such as scratches, black spots, bevels, coloration, and graying, this method significantly re-
duces the difficulty of sample preparation and improves operational efficiency, thereby facilitating
skill enhancement for beginners in metallographic sample preparation.
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1. 5|15

S MR AN FE AR T8 3R VR 2 —, B RS A BOW 2 48 7~ M RO AR BRAFAE, Arkl
Mt iliE . B A SR A R AR, TEAMRL AR A A BRI EZEM, Fik, SN
IR S 1) 5% ARG b 22 A A U HR (AR RE 1] [2]. 2012 “EAAEH “ A KSHA SME R KR MY
WOR T 55 2 AR AR IR RE I AGE AR, R3E T B RN S LR I E &R A MR 7E, 1 H
WA I HES) 1 BUR FE A [3]-[5] -

TEGAHBUEFR A AR RE R FE T, WM& B AR 20 40, Tl afi Bk ek 244k [6] [7]. H
HE TN 0.2%01 20 R TIRARAN, BREEEH, 1B JCIRE T I 0 4 M 18 1 Bk R R BR b 1 st
RNRA L, A NEAHRE SRS 208 YN DTl 2% A 55t 22 A ZH ZURF b 1) b 2 68 1 R0 AN R 420 4H 40 A7 1)
WBE S, B A R SR AR AR BEAE (8] XURR[9]. BZRAL[10]. J& &3A[11]. H5[12]M%s
MRF5[13]% 0 S AHBIREREAT THEIC, Al TIR 2 s 148 S A, (EXFHIRE T 2 i AV i IR TE B
A, A E B BN R . IR A AL B AV RUE R, TR AR AT R 4 R
T AR I SN AE o D8 T o 3 PR AR IR & H R R AR, AR TAES % SR [12] 1 IE IR
I A H G, KAV T IEE IR EHL Rl T S AR S S R, @S T — R X
TEARAET 20 AR SIS I, RACFIGEE 20 A9 S ARRE Sl SRR . A RSSO R 1 A
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2.1, SLIGHE SAFEH

SEIG SR FH 0 20 AW AR RE AR K SR Y 111-149HBW, R~F4 R15 x 18 mm. BFEE I FIRb 48 AR ik
fE TR RDAS, FiRs 4 320 H. 600 H. 800 H. 1000 H. 1200 H 11500 H%. e mieAm &7
B IR ZEYe, WCE RPN 2.5 um SNIA BER0EE . DL SEES FFE S FIFER 35 B X OSCHE T A PR
AFVEF=, BRSHAR EAR M FT G R 2R S AR e KT R . S AR i 4% 4% RS VAR, RRER
D T IR EK, T DR RS AR > 99.5% 0 TS T K L.

2.2. HHE

BIF S S 6 2 # HROK 22 AR A B e R BRI 2R, ELREAE PRI Rb AR i T . ECE AR T, FEHE
W AR EAFRE IRORL, oA A B B OR H ), b AR IR B Bt /N BIR . Wb RS AR B UM
BT )4 . mbaCn] Bk, M BB T, SRS UR BB SR & .

HSe P 320 HAbAR, RAHa MR € i, Bk BARIHE AR, 1E=ATFHRR IR
— %%, E A AN ER SRS, U5 R I AT, CREFRFE B IR — R H k. B
29 10 IR E LR M EAFE A BA ML TR — T IR 2 ISR, 48 40 KN e 90°, bk
5o Bl 40 IROT LRGBS IR 77, it B 120 IRFEEAR T IIRIE AT 2, SRJE S 4 F —iE R s 4
HEH RIRP AR, B4 T — B ACHT A T 2R LRI AR, Bastfe . R 75 B T4F, A 3 R4k
P AT DUIE S 0K RA B g, T i T P 3 ) e 00 498/ . 4 320 H A1 600 H B AR S U fe, 7
BEHATE A ERAE . BUAEHEAE BN @ AN EA K, AR 45° T4 5 0 £ 7% 3000 73 2 — JA
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AN FARRER S 1 K R A T, b Pl 5 R T 1) R R B RO v, G, ELEI R s
W, RIS TR T2 10 FhBh o B TUm K gl T R TG PR T e, Bk FIWOXPLE 45° A
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WEEE . P6IF I har 20 NEARFE S, FIHZEF 6 FRHE A BRA JHliE 1) MX6R 1E B £ st
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3. SWERS
3.1 SHERETH

PR E S S e R WA SR RN 1. N LATCUE . A6 s AR, B £ i
WSS, SAHAHALFRYRIT S RO RGOS, LN TR, x—aAE e, WK 1A
e BIGN, HIUIEIE 153 4N AT SN B, RIJEPESr 43 i B 3 4k T 400 r/min 15 6L R 3 431 4 4
T K ) B 1400 r/min B 17 20 F0 19 4. m%mrﬁﬁm%MﬁE#Tmmﬁm,ﬁm&%
F PR TGO, W ORI R . R AR 4 A0 6 NORT 8 N B, =A% IE B 1200 r/min
PEFHE] 1400 r/min, RIJEVES [T 435 i 18 20 F1 17 3RS A /N g 17 A 15 4y B —AMEE R,
PR 1530 4 N B, ARG UL TR T = VP 2 B A A R B A AN B R (H Sk R
HREIS N 6N FI 8N BF, B G LURAY: ot R T o 52V 43 i o7 2 el 2 PR 8 v i 35 31K

CREORAE, EPEHEINE F R4 50 5 N AT 1300 r/min B, 20 SEHIRFEVE ) i, S A i &
Ao BEI 20 MG AH IR AR A RIR, BRI IR A KA S .

Table 1. Metallographic quality evaluation results

® 1 SHREFNER

itk N L r/min EHAL RIIR [EE TR By
400 17 3 13 33

600 23 11 14 48

800 25 15 12 52

4 1000 24 15 14 53
1200 26 14 15 55

1300 29 16 16 61

1400 26 17 14 57

400 21 4 9 34

600 20 6 14 40

800 23 11 17 51

5 1000 26 11 18 55
1200 25 17 20 62

1300 32 19 23 74

1400 28 19 21 68

400 18 4 12 34

600 22 5 14 41

800 25 12 17 54

6 1000 29 15 17 61
1200 30 18 22 70

1300 30 16 22 68

1400 28 17 23 68

DOI: 10.12677/ms.2025.1510198 1860 MRS

4 Q\


https://doi.org/10.12677/ms.2025.1510198

a5

400 21 7 15 43
600 24 7 16 47
800 25 6 13 44
8 1000 24 16 16 56
1200 28 17 21 66
1300 27 15 24 66
1400 26 15 22 63
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Figure 1. Relationship curve between scratch formation and spindle rota-
tional speed of the polishing machine under different polishing pressures
Bl 1. AEHEE A TRIR S EHEEER X Rk
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Figure 2. Metallographic micrograph (x200) showing embedding of polishing
compound particles into the specimen when polished under a pressure of 8 N
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4.1. shibFTREE

MR SEEG 25 ST LUR H, ORIEIE 8 (I R ) R e LR, Je i &l i 46 H R 55 1 20 M6 4H
FEh, B2 R R /7 5N A1 %58 1300 r/imin R4 A, RIS 74 4. DRk, ZEH& R AL
B ARRE M, 7 BRI G R A R BB R T DL B AR 5 40 A R R AR R R o R TR,
BAVFR T T RERE” RIAT RZFA SR RN SRS IE, R RE, HE 2024 7, I
1E “AERFA SRR WS T 8 B, 13 LRI 7 HL R U St

CrHRPRITREE T M EAREREI R BB S RIS SR S AMGP IR, RIRR B IE IR
% FEBAPCERAE SRR d, PO E Rl 8 A 1300 rimin, A8 AR FEE e A AT B R
BARFE S I CAT 2 AR B . SEIEPoe b %, MXHEEEE KR, FEER O, EE .
WHEAETFARIT, 1 e AR E IR b, RO AT A RE L 4. TR AT Ban— e 1)
K, BEREVRI AT 5 O L KRR RS FR L, 3 b LIS TR AT TR ok, 5 T J5 S
FEMEAT AR S R IOGE , (AR, Nikdk. IR EIGHET, Je T JH
TFEAE KU g . IEVERE AL BRI, B ORAE S R T R kL. AEd A A X8 6 N R I fR
FRaRERAS AT 1, D% 1 20 Bh Rl KRR, BB RO RBIALE R 4 N 197097 BEHOLG 2 78
AU 5 N I JFTRBIG 3 40, w147 B Ab T4 58 v 0o B 2 1) 1AL, AT DU R AR S 4
AT Z [A]FRIAE A BE G E . JOGAE B B A8 I £ 07 1), T A HH R AL B PR /N T PR 2 3 S o i
T AR, BT 4 TR AFEFR R R 90777 W), BEJG4kS e, St 5 e IXFREI AT o pE X
B AT S0 TR AH S /N IO T, BATRRZ A “rhidTRIE” .

B LIERICEE R G, PRI TREE, ARG T 1 TR Tl DAV S BEE G I8 R o ~P 4R el
PR B2 TR PR BR AR PR TARRE b, SR 10s. SRR BRI R TR fE, 7E AR T

500 i T~ EZEL RO « BUF AR RCR BIZE S A HESE, BObiA 2B e 2R, SRikmr,
PIFPZLER 3, FRBRIEMT . ARG SRR RICR, R AR VAR, DL oF iR H 25
FEGAHME NG, BEATE 2 WIOE. 28 2 IEJIERHRIRZ IR 18X AR 6AT LRk
TP RN AR I E, SRJEH 6N 2247 M I EROEATSNEII G =4 5 AH T S BT RO 1) B T 2k
R, KA 5 N W FEI A B (AL B AT RO 3 4B MR RELR W EICRUR, Ka )
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JCEATH AT SIS, B EBAERIR. &R ERDR & 2k s s, B M RN,
ORI R B L OB IIEE, NAZEIUERDEAR AT .
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Figure 3. Metallographic micrograph (x500) of a specimen
prepared using the “Mid-polishing circular motion technique”
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43. BR

1004}

Figure 4. Metallographic micrograph (x50) of 20 steel
showing parallel scratches after the grinding process

B 4. HELFEHHTTUIRE 20 SREERR, x50

Figure 5. Metallographic micrograph (x200) of 20 steel ex-
hibiting a distinct “black dot” phenomenon
El5 BEREAE “EL” BIRM 20 WeERA, x200
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Figure 6. Metallographic micrograph (x200) of 20 steel ex-
hibiting a “sloped surface” defect
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Figure 7. Metallographic micrograph (x50) of 20 steel ex-
hibiting a graying phenomenon
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