Tap Chi Khoa Hoc Gido Duc Ky Thudt (27/2014)
Trwong Pai Hoc Sw Pham Kj Thugt Tp. Ho Chi Minh

TINH TOAN SAI LECH CHUAN VA DUNG SAI TRONG
PHAN TiCH PINH LUQNG PHA SU DUNG NHIEU XA X-QUANG

COMPUTATION ON STANDARD DEVIATION
AND VARIATION IN PHASAL QUANTITATIVE
DETERMINATION USING X-RAY DIFFRACTION

Lé Chi Cwong
Truong Pai hoc Su pham Ky thuat-Tp. HCM

TOM TAT
Bai nghién ciru nay tinh todn sai léch chudn va khoang tin cdy cua phu’cmg phap xac dinh ty
1é pha ciia thép khéng ri hai pha ferrite-austenite bang phwong phdp nhiéu xa X-quang. Két
qud tinh toan duwoc so sanh voi khoang tin cqy xac dinh bang phu’ong phap kim twong va xu
Iy anh dang dwoc ding rong rdi trong cong nghiép. Sw dong nhat ciia két qua hai phwong
phdp cho thdy dé tin cdy va do chinh xdc cao ciia phirong phdp nhiéu xa X quang ciing nhu
kha néng thay thé cho phirong phdp kim twong.
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ABSTRACTS

This paper presents a new method for calculation the standard deviation and variation
of phase quantitative determination using X-ray diffraction. The calculated results were
compared to those determined from the microscopic and imaging process method, which is
widely used in the industry. The strong agreement between the two methods shows the high
reproducibility of the X-ray diffraction method together with the possibility of replacing the
traditional microscopic method.

Key words: Standard deviation; Confidential limits; X-ray diffraction; Phase quantitative
determination.

phap kim tuong két hop véi xu 1y anh. Tuy
nhién, dé kiém nghiém do lip lai cua phép
do, sai sd cua két qua tinh, thé hién b:;’mg
sai léch chuan ciing can phai xac dinh. Bai
bao nay gidi thiéu phuong phép tinh sai I¢ch
chuén cua ty 1& pha dung nhiéu xa X quang,

I. GIOI THIEU

Xac dinh ty 1¢ pha cua thép khong gi
hai pha dong vai tro quan trong trong cong
nghiép, vi ty 1& pha cho thay kha ning chéng
an mon va co tinh cta thép [1-4]. Nhiéu

nghién ctu da dé xuédt cac phuong phap
xac dinh ty 1¢ pha [5-6], tuy nhién, phuong
phap méi xac dinh ty 1¢ pha dung nhiéu xa
X quang dua trén nguyén tic bao toan ning
luong nhidu xa c¢6 wu diém noi bat so véi
cac phuong phap khac do khong can phép
do d6i chimg [7]. Phuong phap nay da ap
dung thanh cong cho thép khong gi ferrite-
austenite SCS14. Két qua tinh todn bang
ning luong nhiéu xa phu hop véi phuong

ap dung cho thép khong gi hai pha SCS14
duogc dung rong rai trong cong nghiép.

II. XAC PINH THANH PHAN PHA
DUNG NANG LUONG NHIEU XA
TUONG POI

Hinh 1 1a duong nhiéu xa d6i véi vat liéu
hai pha, ferrite a va austenite y, c6 hai mat
nhi€u xa 14 lugt 1a (hkl), and (hkl). Nang
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lwong nhiéu xa twong ddi chinh 14 phan dién
tich phia dudi duong nhiéu xa, con goi la
cuong do tich phan, dugc xac dinh bdi cong
thure:
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Fig. 1. Diffracted energy at a diffraction peak
(hkl).

Efiy —Zyl (1)

trong d6 y 1a cudng do nhifu xa (hodc sb
photon) tai mdi goc nhidu xa 20 thu duogc
bi bo cam bién, & 1a sb diém dit lieu dugce
liy trong khoang 4 dén 5 lan bé rong trung
binh ctiia duong nhiéu xa, c¢6 hiéu chinh hé )
Lorentz-phan cuc va hap thu [8]; ¢ 1a budc
nhiéu xa. Cong thirc ndy ciing dung xac dinh
ning luong tan xa hoic nhidu xa cua cac
thanh phan tap chat.

Trong nghién ctru trude, ty 1¢ cia cac pha
ferrite va austenite ¢* and ¢ lan lugt 1a [5]
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Trong dé ZE(W) and ZE(hW la tong
ning luong nhiéu xa twong doi cua pha o and
¥ tir cac mit nhiéu xa (hkl) tinh trén toan
thé duong nhidu xa, vé 1y thuyet la tr 0 to
180°; E€1a nang lugng nhiéu xa va tan xa tir

tap chét. Hinh 2 1a duong nhiu xa cua mat
phing nhiéu xa (kk[). Ning luong nhiéu xa
ctia m dinh nhiéu xa ctia mdi pha 1a:
"= Eiiy,

(4)
I. SAI SO CUA NANG LUQNG NHIEU
XA VA TY LE PHA
1. Dung sai ciia mét ham ciia cac bién
ngiu nhién
Dung sai cua ham E = f(y) cua n bién sb
ngau nhién y. (i =1 to n) dugc xac dinh bang

[9,10]: ,
2N i 2
o ,Z;‘(ay,) 7 ©)
DPbi v6i cac bién ngiu nhién v, ta co
phuong trinh sau x4c dinh dung sai :
2 _
Gy =V (6)
Do d6 dung sai cia ham :

o = Z[g] v )

pr
Tt do, 95% khoang tin cdy cua ham f1a
Af =£1.960, (8)
2. Dung sai ciia ty 1¢ pha déi véi vat liéu

hai pha Ferrite - Austenite

Dung phuong trinh (1) and (7) dung sai cua
nang luong nhleu xa tuong d6i ciia mot dinh
nhiéu xa va tong niang luong nhiéu xa twong
d6i cua m dinh nhidu xa cua pha (ferritic or
austenitic) lan luot 13

/7/(1

ia
= Ein, (9)

Tinh toan tuong tu cho tung pha va cho
tap chat, ta c6 dung sai cua ty 1¢ pha la:
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trong d6 E = E*+ E' + E€ 14 tong nang luong
nhiéu xa.

I. KET QUA VA KHAO SAT

Trinh ty tinh toan néu trén dugc ap dung
cho két qua nhidu xa cta thép khong gi hai
pha SCS14, dugc do tir nghién ctru trude [7].
Ban 1 cho thay ty 1& pha va 95% d9 tin cay
xéac dinh tir nm 1an do lién tuc bang phuong
phap kim twong két hop voi xir Iy anh.

Mat khac, nang lugng nhiéu xa tuong ddi
ctia thép khong gi SCS14 dugc tinh tir tong
cac dinh nhiéu xa (hkl), thong qua cuong do
X quang nhu sau:

Z E(’hw = 5,158 photons
Z:E(”,’dd)7 = 3,879 photons ,
photons.

and E°= 214

Thay thé ning lugng nay vao cong thirc
(9) dén (12), thanh phan pha cung vdi 95%
khoang tin cay dugxc & ddinh lan lugt la:

g’ =55.76 = 1.07%;
q*=41.93 + 1.5%;
¢ =231 £031%

Tir két qua, ta thay gia tri danh nghia va
khoang tin cdy xéac dinh tir hai phuwong phap
tuong ddi trung khép, cho thdy phuong
phép dinh luong dung ning luong nhiéu xa
X quang c6 do tin cdy kha cao, va c6 kha
nang ap dung trong thuc tién san xuat nham
thay thé phuong phap kim twong-xir Iy anh
dang duogc dung thong dung trong cong
nghiép hién nay. Mit khac, thiét bi nhiéu xa
X quang can trinh ty thi nghiém don gian
hon hin phuong phap kim twong. Tinh toan
nay c6 thé duoc tich hop trong thiét bi nhidu
xa va c6 thé dugc sir dung xac dinh ty 1& pha
song song v&i muc dich xac dinh tng suét,
kich thudc hat,...

Bing 1. Ty 1 pha xdc dinh tir phwong phdp kim twong két hop xie ly dnh.

Lan do Trung o .
Pha (%) binh | 0270 Khoans
1 2 3 4 5 (%) tin cay (%)
Aus;‘jmte 56.15 | 55.56 | 56.15 | 55.68 | 56.10 | 55.93 £0.25
Ferrite g* | 43.24 | 42.72 | 42.77 | 42.68 | 42.92 | 42.87 +0.2
Impure ¢ | 0.61 | 172 | 1.08 | 1.64 | 0.98 | 1.21 +0.41
II. KET LUAN kiém nghiém d tin cdy can tién hanh thuc

Két qua xac dinh ty 1¢ pha tir phuong phép
ning lugng nhiéu xa trung khép véi phuwong
phap kim tuong-xir 1y anh, cho thiy phuong
phap nay co6 thé xac dinh chinh x4c va nhanh
chong thanh phan pha bang phuong phap
khong pha huy tir chi mot phép do don 1¢. Dé

nghiém cho nhiéu loai vat liéu va nhiéu dic
tinh tia X khac nhau. Tuy nhién, két qua nay
budc dau mo ra kha nang tich hop tinh toan
nay trong cac phan mém phan tich X quang
trong cong nghi¢p, md rong pham vi Gng
dung cua cac phuong phap do luong khong
pha huy.
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