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Table 1. Appearance of sand marks and identification of nonmetallic inclusions
that constitute sand marks.
Detected frequency
Al of sand marks .
o |addition] Type of - Identification
8 sand Teemin Te_:emmg Appearance of sand marks of inclusions
Lz g/t marks Seming in
in air protective
’ atmosphere )
: . Greyish white-grey crystals Al,O4
Crystalline 4 1 form strings stretched along MO-ALO;
c S ‘ the direction of forging alumino-silicates
3 "
'g - Grey-dark grey undeformed Urﬁeéornﬁg (Xiy sotals :
ofé 200 crystals are included in grey alufni;’o silicatés 8
=27 Complicated 1 — glassy inclusion elongated elon ate-d inclusions :
3 p}astic_ally along lon_gitudinal %Fe Mn)O :
S § direction during forging silicates
=R Grey glassy inclusion elongated Silicates
Amorphous 1 1 plastically along longitudinal
direction during forging rarely (Fe, Mn)S
Gfeyish white-grey crystals Al:O4
Crystalline 5 1 form strings stretched along MO- AlLLO,
= the direction of forging alumino-silicates
g S Undeformed crystals :
Q= Greyish white-grey undeformed ALO.. MO-ALO :
Sm crystals are included in dark- alurzniiio-silicatéss
< 170 |Complicated] —— — blackish grey inclusions elonga- elongated inclusions:
g@ ' ted plastically along longitudinal ‘(gF e, Mn)O .
2 - ° . p Fe, ,
s 3 direction during forging silicates
o ' Glreyish Whlite-rarely %ight pugple- sil
_ glassy inclusions elongate ilicates
Amorphous 2 plastically along longitudinal rarely (Fe, Mn)S
direction during forging .
Greyish white-rarely yellownsh AlLOs
. _ grey-crysfals form strings .
Crystallxne 2 stretched along the direction 1 MO A}?O?’t
~ of forging alumino-silicates
3% Greyish white-grey undeformed U‘:figforﬁgd_ ﬁflr %stals :
20 crystals are included in dark- ahimsi,no-silicaiesa
72 270 |Complicated 5 2 blackish grey inclusions elonga- clongated inclusion :
Fs : ted plgstically. along l'ongitl'ldinal (Fe I%In)O (Fe Mn)s
2: S direction during forging silicates
Sz Greyish white-blackish grey (Fe, Mn)O
_ glassy . inclusions elongated ’
Amorphous 1 plastically along longitudinal égféai\g )S
direction during forging
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