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Application of Multi Dimensional Scaling about Low-Alloy Steel Composition Data
and Metal Grade Identification
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#1 RIFROHAL
k4 C (wt.%) | Si(wt.%) | Mn (Wt.%) P(wt%) | S (wt.%)
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# geplot2 D BE) A RAb—ILEFRARA FH #1fTEDHFHE -filled diamond, 41 X% 6, TN LS ELF & -filled
if (require("ggplot2”, character.only = TRUE)) { circle, Y4 X% 3¢9 %
install.packages(”ggplot2”, dependencies = TRUE) plot_df$point_color <- ifelse(1:nrow(plot_df) == 1, “red”, “blue”)
library(ggplot2, character.only = TRUE) plot_df$point_shape <- ifelse(1:nrow(plot_df) == 1, 18, 16) # 18: filled
} diamond, 16: filled circle

plot_df$point_size <- ifelse(1:nrow(plot_df) == 1, 6, 2)
# ggrepel DE AV AM—)LEHEAHRAH

if (require(“ggrepel”, character.only = TRUE)) { # #ERETOVN, FRICT—2ELERT
install.packages(“ggrepel”, dependencies = TRUE) geplot(plot_df, aes(x = Dim1, y = Dim2, label = Name)) +
library(ggrepel, character.only = TRUE) geom_text_repel(
} size = 4,
nudge_x = 0.08, # X EiARADMARE
# D)y TIR—FEhDT—2E5HHAD nudge_y = 0.05, #Y EiARANDMARE
data <- read.table("clipboard”, header = TRUE, sep = “¥t”) direction = 'x’,
force = 1, # BLOITHRSE
# ZPOFET—2BELTRMYLHL max.overlaps = 3 # BERYEHFETIRAH
data_names <- datal[, 1] )+
data_for_mds <- datal, -1] geom_point(aes(color = point_color, shape = point_shape, size =

point_size)) +

# EHINFELIEIEOFERE scale_color_identity() + # point_color [T EESN-BEZZTDEF
data_for_mds <- data_for_mds[, apply(data_for_mds, 2, var) '= 0] fE

scale_shape_identity() + # point_shape [CHEESNIzIURILEE
# TADEEL DEFEFEHA
#data_for_mds_scaled <- scale(data_for_mds) scale_size_identity() + # point_size [T EESNF-H A XEFDE
data_for_mds_scaled <- data_for_mds F=EA

theme_minimal() +

# BHEDOH (CCTIE1FB)ICEAZMAS theme(text = element_text(size = 18),
data_for.mds_scaled[, 1] <- data_for_mds_scaled[, 1] * 4 # 1 5B DEE axis.title = element_text(size = 19),
#nfEIZTD plot.title = element_text(size = 22),
panel.border = element_rect(colour = “black”, fill = NA, size =
# BRBEITHIEMER (A —D Yy FEEBEEER) 2)) +
dist_matrix <- dist(data_for_mds_scaled) expand_limits(x = c(min(plot_df$Dim1) - 0.1, max(plot_df$Dim1) + 0.2),

y = c(min(plot_df$Dim2) — 0.1, max(plot_df$Dim2) +

# ZRTRE#EKZE (MDS) 2X1T(2 RTBEE) 0.1) +

mds_result <- cmdscale(dist_matrix, k = 2) xlab("RFT 17) +
ylab(" Rt 27) +

#MDS DHERET—HBEHE getitle("")

plot_df <- data.frame(Name = data_names, Dim1 = mds_result[, 1], Dim2 =

mds_result[, 2])

& Excel DT—4HR

HRigH C Si Mn P S Ni Cr Mo Cu W \
Un2 0.31762 | 0.61766 | 1.39631 | 0.01124 | 0.02365 0.0796 0.09022 | 0.01396 | 0.15576 | 0.00297 | 0.03903
S10C 0.105 0.25 0.45 0.015 0.175 0.1 0.1 0 0.15 0 0
S12C 0.125 0.25 0.45 0.015 0.175 0.1 0.1 0 0.15 0 0
S15C 0.155 0.25 0.45 0.015 0.175 0.1 0.1 0 0.15 0 0
S17C 0.175 0.25 0.45 0.015 0.175 0.1 0.1 0 0.15 0 0
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