44T .2021,41(2) :30-33
Metallurgical Analysis,2021,41(2):30-33

DOI:10. 13228/j. boyuan. issn1000-7571. 011031

E TR ESTTERER X ST&Rt
FIEENE WG T L5

A M T R
(LA 7™ ol i 5 A 98 B 7 e 0 O 0 5 » I LSRN 43600052, [ K & Wl T HL ot
A5 PG WAL SEIN 43600053, 81 b5 b 352 45 A5 55 A5 D00 BF 5 e 5 M 23 B » i3 AL 56 436000)

W BN BAKGRy D A TEREAE TR 12 ZHEN G 7 k632 8 & Fe by 5] F &

AT AR BT E . EEZRE ARG AN G Tk, M F 20 B 7Tk By

IR E . A LB ZHREFRE ALREMATR Y, FRAA X H &KL L X (XRF)
HRFHFEZZRMEAER LK HERAE Fe.CuZn Sn #ATHEM R T FHALFE F
FaMAR K TRS FERBEFRNA RS TAMNKE, LT MBRERGER R E
AR EREEERAKAEREFAR, HWEEEHR A, Fe.Cu.Zn.Sn M 2 4 R 4548
2+ AF AR £ (RSD,n=100 %1 4 0.29%.0. 71%.1. 8% .6.5% ., E#AEZ RKEINK K FE T
FAEREFHUAFESTERAARA K. FBREANER, FRFETARNERETK T 54
s fTREERNE, FEEERAI TEMT EHGRE,

KER X HERAAEXXRE) ; RARKE ST 20 & 77 K4 :40:45: 4

hE 4SS :0657. 34 MRS A

S M B ) 2 0 T A e s TP 4
W 1620 50 e A FE P R — A8 DA AR A 1Y B L R
YIS s i A5 3 T A . & RIA Tk
JEbE 56 B iR R 5 4 WA 1 DG 4 CRID DT Sk B )
Xof 4 WA 15 4l R ) e PR R A AR K

XF 4 M J0 Sk s RS FH RS DL R 0 H
JUR AT HERA DL Y o3 A 5 s AR . R AR
AL F W Y R O AR L U R AR N AL 97
R K I AR I A R4 ST R W) T4

X SR 708 6 61 s (XRF) L4y #7 5 8] 6 74
JE T N B TG B ARG I A R AR B AR T e A
il FURE 22 WF 58 A Al Bk 1 3 M 7 . H . O X
SERIEIOTE 3 5 B — B AR 1 B HEAE L DL
S TARRNER X FE—E R BRI T X S &S0t
TP HTR ) Z N . BT TOAR AR 3 AT PR X5
LV REE AT ST RGBT A . TChRRE oy
T 2 FhASC A ) 3 T O A VR A A R R R AR
2, SR J5 4 X Se JUR L 7 B iy XSO0 08
Br &R Ge v, I Bl 4 A 7Y 2 25 R i RE AR I
Bt A AR T 3 B A AR A L R

%5 H 89 :2020-05-18

NEHS:1000-7571(2021)02-0030-04

AR 250 B SIS ZR P RN VIR ES
FIE FEAR R IE 55 . A S 56 fd T A4 I b A 20 A 1
SQX(Scan Quant XD, 7] DL H g4 1E Jr A JE AR50
I IELES . SQX AT IR HE G H F (B IT R
AR TC R ) AR I Z UM BN & il U5 AR B
AN TR A it RT3 5 D DG 5 K040 2 R 58 4 A O
IR 7 AR kG B . A SCUA G NI TI Sk B e R
Fe.Cu.Zn,Sn JARFILE RV T X BLIOEE
BIChR I3 AT G WA J) 3k 38 ) 2 8 & KPRy ] AT M,
Al A 7 R R R AR S

1 EHERS

L1 FEMNBRETIEEH

ZSX Primus [ X FFL2EGTE AL CH AR 2220
Al o TERAAE TC R D8 AR R o 7 TR A AN
ar dEAE B0 A8 A BT AT 58 0 R AR PERE Y
TG OLT o 250 0 0 1 S AR AT SR LR 1
1.2 XWHE
1.2.1 #HFmiE

A SE FHEE CHLES O, AR J5 FRLEE P8O it /K 0 4K

TEE B Do (1982—) , 5, TR, A+, M FE S RIA T EK KK T/E; E-mail: 1092976592@qq. com



T . N T AW 3 T JORR AR 2 BT SR A XS R SO G I 5B 4 NI T Sk B4
B4, 2021,41(2) :30-33

POt . IS AR I T i SO A — 2L B
ARSI o X T RUNES NI )k

VR TR e 0 TR« FLT I B S BR
i S A A A P o 58 RV L B R B T

®1 UFEHSHLE

Table 1 Instrument parameters setting
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Table 2 Precision test results of diamond knife head

i H Ttem Fe Cu

Zn Sn

66.7, 66.2, 66.4, 66.5, 66.3 23.3,23.5,23.6.,23.4,23.3
66.3, 66.5, 66.6, 66.6, 66.8 23.3,23.0,23.5,23.3,23.3

W 1H w0/ %%

EHME w/ % 66.5 23.4
RSD/ % 0.29 0.71

6.53,6.63,6.62,6.66,6.54 1.91,1.94,1.74,1.75,1.99
6.47,6.46,6.30,6.70,6.46 2.01,2.15,1.95,1.90,1. 82
6. 54 1.92
1.8 6.5
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Table 3 Comparison results of XRF semi-quantitative analysis and conventional methods of diamond knife head

w/ %
) Fe Cu Zn Sn
ﬁ g o o N —
bRy i B I3 v R IRES TR I 15
No. XRF XRF XRF XRF
Standard method Standard method Standard method Standard method
1 52.9 52.2 36. 3 37.1 7.39 7.48 2. 87 2.91
2 42.9 41.9 49. 4 50. 2 1.72 1. 80 5.24 5.31
3 87.5 86. 8 8. 80 9. 30 3.04 3. 11 0.376 0.379
4 67.6 66. 8 23.0 23.7 6.78 6. 84 2.34 2.41
5 58.3 57.5 35.1 35.9 3.53 3.955 2.25 2.31
6 74.2 73.2 18.7 19.5 4.92 5.01 2.01 2.08
7 68.0 67.1 22.1 22.9 7.64 7.70 2.18 2.25
8 64. 4 63.5 26.3 27.1 6. 60 6.67 1.58 1. 64
9 62.2 61.1 31.3 32.2 4. 35 4,37 1.93 1.99
10 65.1 64.2 25.1 25.9 7.74 7.82 1.57 1.63
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Abstract: The composition analysis of diamond knife head is of great significance for improving the produc-
tion formula and enhancing the cutting efficiency and cutting life of diamond knife head. For different cut-
ting objects, the diamond knife head with different properties is required. which leads to complex and
changeable composition of diamond knife head. Moreover, due to the lack of standard samples, there are
only few researches and reports. The skeleton elements (Fe, Cu, Zn and Sn) in diamond knife head were
detected using the semiquantitative software without standard sample of X-ray fluorescence spectrometry
(XRF). It solved the problems in conventional chemical methods such as time consuming, many steps and
environmental pollution, and improved the detection efficiency. The function of boric acid tablets, error
source analysis, spectral overlapping and and matrix effect correction were discussed. The precision exper-
iments showed that the relative standard deviation (RSD) for Fe, Cu, Zn and Sn was 0. 29%, 0.71%,
1.8% and 6.5% ., respectively. The accuracy experiments showed that the semiquantitative results by pro-
posed method were basically consistent with those obtained by traditional standard methods, which could
meet the use requirements. The proposed method was applied for the rapid, accurate and simultaneous de-
termination of multi-components in diamond knife head. The semi-quantitative results reached the degree
of approximate quantification.

Key words: X-ray fluorescence spectrometry (XRF); analysis without standard; diamond knife head; iron;

copper; zinc; tin





