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The Effect of Graphite Morphology on the Propagation of

Ultrasonic Wave in Ductile Cast Iron

Kye-Wan Lee*, No-Seok Yang** Un-Su Park**

Abstract

The relationships between nodularity, tensile property and ultrasonic velocity were studied in duc-

tile iron castings having similar matrix structure. Also, the effects of heat treatment and the num-

ber of graphite nodules on the ultrasonic velocity were investigated.

The results were as follows

1. The ultrasonic veloéity increased proportionally with increassing nodularity and tensile strength.

2. The ultrasonic velocity in annealed and normalized state decreased average 1.7% and 3.4% respe-

ctively than that in as cast state.

3. The ultrasonic velocity increased with increasing the number of graphite nodules.

Therefore, ductile iron castings can be evaluated in the only case of castings having the same

manufacturing history by ultrasonic velocity.
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Table 1 Chemical composition of specimen and ] _‘

nodularizing treatment %.

Comp. C Si CE Mg Nodularizing
Spec.No. treatment(% ) 3

1 3.33 296 4.32 0.010 0.4

2 341 2.87 4.37 0.6 F

3 340 291 4.37 0.7 j J

4 343 291 4.40 0.9 ‘

5 343 270 433 14

6 357 292 4.4 1.7 o

7 3.58 2.76 4.50 1.9 N

3 343 293 4.41 0.043 2.0 .

9 3.40 280 4.33 2.2

A 340 291 4.37 0.032 1.5 ( B)

B 349 281 443 0.015 0.7 Fig. 2. Dimensions of specimen for (A) tension
2 Mnd0.28%, P<0.12%, S<0.009% test, and (B) Ultrasonic test.

(51)



FAEAZFANN 2

283 AL 9o A% -FRT - BEH - MK

73 5

o19|40) &Y

FHS AvbF FAAZIA @3 SA3YS 8
Aujg oz #FEAS ARelH, (A= 31%, B)e
5%, (O 79%, (D)= 90%9 FA4358&S e
W ¢t Photo. 2= H4AIZ] A)8H plA %

%) A} o) .

AL PRI E N
2YF FASLSER Photo. 2& EW ZdF438t8c] €8tk 7IA%

g Ao Fdg Hole 2 wsh ses d

3 2AARNAN A "ol FAYF AN wWEelt

) o]

U5E AT g HatA WA AAES

1 %%%%@517} e 7
HVe mrat &A 7 3E
T 50uje] wW&E #HH
o] A H(mm?)Fe] %

2-3. 54 MoEre &3
Z 295 A1EA 7| (KrautkramerA} A, Model CL
-200)2 Fub47) 5MHzQl €& 22 Al B4 w et W3E YEp =l

Aoz xgstel FREEE SRsdon @

100
Ml AMRHEE FAHANAN A3 g g3 o
shel ThAl 2R 8T o =
80} o n
2-4. QIFAEH - -
P AR B AL A o n 289 81 Fol A cross 60t T
-head speed & 10mm/mino & 3} t}. ‘: ' -
W01 i
2-5. Hxz| 3
oM zAe] Wae we 2o MAEHL ©
stolm ] 918 Fig. 3% o] o]d(annealing)  2Of ]
¥ =28 #o] A (normalizing)* 2] & Yo f R
0 olt. 018 112 116 2'0
L= | ) . . ) . i
3- éﬁép‘} g‘c ﬂg Amount of nodularizer (%)
o 7|X| = Fig. 4. Relationship between nodularizing treat-

ment and nodularity.

910°C

910°C

|2hrl

A.C.

(A) Annealing (B) Normalizing

Fig. 3. Heat treatment cycle.

(52)



jujo Vol9.No. 3 The Effect of Graphite Morphology on the Propagation of Ultrasonic Wave in Ductile Cast Iron -231 -

(B}

(C) (D)
Photo. 1 Microstructure of ductile cast iron with various nodularity

(x200) : (A) 31% (B) 57% (C) 79% (D) 90%.

»

S Wl ., B

Photo. 2 Microstructure of etched specimen with various nodularity
(x200, 2% nital etched) : (A) 31% (B) 57% (C) 79% (D) 90%.
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