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Abstract

The history of glass art is an important part of an ancient civilization. It is of great significance to
study the relationship between basic information and the chemical composition of glass. Based on
the relevant data on glass cultural relics, this paper explores the correlation between glass indi-
cators from the methods of statistical testing. For the basic information of glass, quantitative
analysis is conducted through frequency statistics, and then the association rule between glass
weathering and characteristic indicators is explored based on the independence test of contin-
gency table; For the chemical composition data of glass, the important chemical compositions of
two types of glass are obtained based on the composition content, and then descriptive statistical
analysis is carried out, and the chemical compositions affected by weathering are mined and ana-
lyzed by chi square analysis. The results show that there is a significant correlation between the
weathering of glass relics and glass types, as well as between glass types, colors and ornamenta-
tion; After weathering, the percentage of SiO. content in high potassium glass increases signifi-
cantly, up to 97%, and PbO changes little; However, the content of SiO; in lead barium glass de-
creased and the content of PbO increased. At the same time, based on variance analysis, the results
are obtained: for high potassium glass, SiO, K,0, Mg0, CaO, Fe;03; and Al,0; are affected by wea-
thering, and for lead barium glass, Si0O, Na;0, CaO, PbO, P,0s and SrO are affected.
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Table 2. rxs probability contingency table
F 2. rxs EFBKE
B, B Swil
A pll pls pl
A Pr Prs p..
A0 P, Ps 1

FH AT DO R — DA MR B ER, Wik 2, FEXAEMEENEKTE o (KXHE a=0.05)i
TR RS, HIE4808:
W={7" <22, ()82 > 4, (1)} (5)
L SAUNVEIEWSE
p=2min{P(z* > 1).P(2" <)} (6)
YpH<a i, WFELEMRE, WAREEZMAAEXRE, AR AXALE B fAEREELW, &
M7 T ARsE, W AR B TR BT, ANAEAE 2 25 Rk [11]
222. FESH
TEJ7 ZE Mk T, BT AH r MK, 3008 AL A o BRI R RFabRE 1E— AN Bk,
AT T SR L BERAEA BTN (14, 0°) ORFSL T, ST F BRI R
Hotpy == gty vs Hy o gy, oo,y RAAHSE
MFE B EOLE, T A 1 r ANACEIEAE, 77X r MK Z RBE B Z 5, SHET A
WA RERW; B0 E AL, WEF A B r DMAKCFEEAMEE, 77 PRI r ANKEZ [RAE
EREER, MET AHRELN.
NRERT IS G, T e AT AR A E AR AN [ 7K T B S5 R R A0 S S B0 1 S 3 M -

K:iiMLZWk (7
N =2
= 1&J 1 _
X =20 % == nX (8)
Nizi= Nz

DOI: 10.12677/aam.2022.1111839 7928 I3RS


https://doi.org/10.12677/aam.2022.1111839

Wit %

Hor, n 95 T A BRSEIRER N n R SR B 1 e e TSR R T 3 MR ZET

IR
Eﬁ%%ﬁﬁ:sw:ii@rif ©)
i1 1
R $A- Y3 (% -%) - En(x-%) (10)
i1 j-1 i-1
BEHLIZ P 7R SSE =33 (x, —% ) (11)
i1 j1

Hor 3 MREFHAFAERFR: SST =SSA+SSE, H=FWHBEES M Nn-1k-1Hn-k . ic4l
() 4177 MSA R4 R 2577 MSE 4351 4«

SSA

MSE :ﬁ (13)
n—k
AR F RIS
_ MsA_ SSA/(k-1) _ . .
F__MSE_SSEKn—k) F(k=Ln-k) (14
DA A8 06 (O S 28I
W={F>F_, (k-1n-k)| (15)

Hpla<alt, WHELFEBL DONPRIZN LI 45 R MECR, RIZZEX T A BT A7 2 22
S, RN R BE, A LB BT, AFEAE R 35 RHR[12]

3. FELR
3.1, FIERILIZE SHEHERARR X R o4

3.1.1. Gt s
TR P ansi. KR MF R Fe b BE,  DLRTE MR ARrE, 0BG T AR ER
TAB I FAE SO SRS IR, SR WZe 3, FELeH] T R s, Wik 1.

Table 3. Statistical table of frequency of each characteristic index under different weathering conditions
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Figure 1. Frequency diagram of each characteristic index under different weathering conditions
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Table 4. Independent test of contingency table between weathering and each characteristic index
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Table 5. Independent test of contingency table among characteristic indexes of glass
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Table 6. Descriptive statistics of different glasses, taking SiO, and PbO as examples
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Figure 2. Histogram of SiO, under 4 categories
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Figure 3. Histogram of PbO under 4 categories
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Table 7. ANOVA table of chemical composition of high potassium glass
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TR HA A e e Ei4-S e ERIA7S
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p 18 0.231 0.111 0.161 0.076 0.054 0.496 0.205
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Table 8. ANOVA table of chemical composition of lead barium glass
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