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Abstract
In many manufacturing process which are based on melting and solidification, like casting, measurement of

viscosity and prediction of fluidity of molten metal in variant temperatures and alloy composition could improve
quality of process and decreasing losses. In this paper different methods for measurement of viscosity like capillary
method, oscillating vessel viscometer, falling body or counterbalanced sphere viscometer, oscillating plate method,
rotating cylinder and ... have been investigated. Arrhenius equation, Andrade treatment, Hildebrand’s free volume
theory, Chhabra model and ... are the models which were used for estimation of viscosity of metals and alloys and
their relation with temperature. Finally comparison of different procedure for viscosity measurement of molten

metals is presented.
Keyword: Viscosity, molten metal, viscosity measurement, models for viscosity measurement
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1- Fluid Flow

IWAR jyly/ 3@ (g5)9)lio |Lwaiga

®
<



1AW jyly/ @i 57 9Jlin jw2igo

R
<

Driving motor

s o
|
|

% Torgque
| sSprng,

Test r_ r 4""

Auid 2z L
Cone
i 7

i n\_‘__--""-

bg 50 g axbo yiogSows g Soilol 1Y K&

B o side SLd) aloa b 5 o558 Lasio sy ol 0 Y gans
30, Lo ol paas 586 s @Al 885 5 YL sles ulan) s o dle
W g Bad Sy B0 2

adio (slasie S5 Ola s lasie S 3 (5500 p5)
bsoae plhes S 5 ayie Sy (ol 5o il o by sae
@JJ&@M}JM@&JM‘Q&JM&&EM
e (Y USE) sl i s cubls mlas 50 58 S WS 0 LS8
el Gl 5o O Hail (Bs b dnlie 5o (B, ool Ko
ﬁibMJ[\]mgw)mebdtﬁ_uldJ}o@u?eaé
TA] lge s a3 ol 3 gy Gl oo le

Y el

3Mecos® a(l- a%) M
= . ==

2mew @

7

Slasle ) Sm y oS 8310 (gl e Sy ol 3

dasu V= 0) bsie 5 Jsars glalos Huosa auils walian,
e sSars ol 5Ul5e 31 el st 50l (slasoliiea (o) Sutile
Aliae gla il et Jla (ol QIS SIS
@los YoV Jadl oo il (EA sa cie s 5 Lo le) S
5 WYL s 5 Lo Ho olasle 4y S g (55 o)l
e sS—ca g Gl SHYANA] @l Olde g 85l s (Sl (yrinan

NIV IPSUVE-APST - voi |

PalglS bgiw yogSumsg -Y
OB ) S 5 (55 851l sle—d g G il ) (S

PLLLLI L LIS LS LELS IS L
g &
Graduated ZlE .
scale \ E 2 J Pointer

| Fluid
i sample

Inner cylinder |

(stationary) H
_r |
I Outer cylinder
[ (rotating)
[0}
Driving motor

oLz yoidaw b yegSim 9 SO 51 (6l ool s guais VS

u—‘“\)‘ﬁ (5‘9§.“ J‘Aﬂ‘ (5“).1 .\4\5—&60 solan YL ‘sLo.J o Ql—i:\l.a
S8, ol s Sl il o el slos alaa lols a5
s (558 a5lul calils slales oy olasle 4 S g

Tol 2 Gl pegSus )

— oalon oS o5l gl (A n slasie S
o3 S oo SulB il ) (s 5 S g 053 53 I3 0l g
O o S e bald 5o GialadT o e aals Lasie S5 0
I8 il oo Sate (5500 5 S T ) (S Sl g0
o sSs5 085 5 5 Sladt ) UK (ASTM D2983 ), o
[Vsas e ol 15 plasg Hubiw b

Bgore 55 05 5S e S s 4 S L sie S g (ol 5o
99 O o Jlas (o253 B35 s ablio (g1 p5Y 558 alcua
1o U0 02l 09 le Bl sS 5 W5d o S 81 b
A 5 VT e s 5o adaaly 51 (3560 sladlos

11 Vel

St M kM
4 o or Ao o
w“sl&‘djﬁlfmgédﬁjadm‘)JusM 4)@.3‘)&3‘_).)45
Ju.l.&l.s‘,._s.df......th_iyfljmro‘srl‘);;]:s_..usuf‘,bm)_‘.u

.mtfsgn‘)dl.‘:u.u&m‘)‘djﬁ‘)u

Jol Ghs 09 @S ge alad) Ghgs 50 ) s 5 (s aS o)l
JOBRCLJJQC%G&QHJM“AJJ&JJ‘)JJQTQB&
[8 50wl oo o Hosad alanl 5 5laag ol s (5,8 o)l

4- Conical Surface
5- Falling sphere viscometer

2- Rotational Viscometer
3- Couette Viscometer
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8- Hara
9- Reynolds number
10- Drag force
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6- Stokes Law
7- Anddel
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12- Poiseuille’s Law
13- Oscillating Vessel Viscometer
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11- Capillary Viscometer
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14- Kestin

15- Newell

16- Beckwith

17- Gruner

18-Oscillating plate method
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22- Hole theory
23- Herty
24- Krabiell immersion viscometer
25- Mills

26- gas bubble viscometer
27- Friedrich
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19- Draining vessel method
20- Roach
21- Damping of an acoustic wave
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32- Andrade treatment

33- Hirai

34- HildBrand’s free volume theory
35- Chhabra model

36- Mehrota

37- Walter

38- Moelwyn — Hughes Model
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28- Andrade equation
29- Chhabra

30- Hildebrand

31- Arrhenus equation
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