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The Superfinish of Cast Iron

By Hantaro Fuju

Wakamatsu Works, Hitachi, Ltd.
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The grinding finish has been a general practice for the surface-finishing of

calender and hoop rolls.

However, the recent industry requirements are such

that these rolls should be supplied with more finely finished surface than by

grinding.

The super-finishing the writer explains in this article complies with

such demand, ensuring at the same time a highere resistance of the metal sur-

face to wear.
superfinising of cast iron rolls as summarized below :
(1) For the first stage of super-finishing process;
Abrasive grain....WA, stone hardness...
work....12 to 14 m/min, stone pressure...
plitude....2 to 3 mm, stone frequency...

and the type of cutting oil....light oil

(2) For the second stage of superfinishing process ;
Stone hardness....R.H. 45 to 950,
m/min, stone pressure...
mixed oil (machine oil 4 :
frequency....the same as those for the first stage
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R-H: 22,
.1.5 to 2.0 kg/cm?, stone am-
.1,200 to 1,500 cycles/mine,

surface speed of work...
.1.0 to 1.5kg/cm?, the type of cutting oil....
light oil 6), and stone amplitude and stone

The writer also determined the most suitable conditions for the

surface speed of
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Table 1.

BB R - L O Gg W E
An Analysis of Test Roll

T.C. Si Mn P S

3.62 | 0.91 ] 0.30 | 0.32 0. 085
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Oiliness of Machine Oil
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Table 3. Confidence Limit of Stone Hardness
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% 400 22 | 21.89 > m > 19. 61 22 96.08 > 72 >20.12 | 36.74>m > 28.06 5
% 400 43 | 52.23>m>37.96 49.52 > m > 38.48 43 45.34>m>38.54 |  26.82>m> 0.48 5
% 400 60 69.83 > > 61.43 65. 88 > m1 > 59. 28 60 66.13 > m > 59. 87 44.98>m>18.62 | 5
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The Superfinishing Conditions for
the First Stage
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Determmatlon of the Most Suitable
Stone Hardness for the Second Stage
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The Superfinishing Conditions for
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Table 10. The Superfinishing Condition 3 “‘ o 3
of the Second Stage = L 3y w2 n;
i A WA-—£600—R.H. 22 o Lo : " wpl B
T M # B (m/min) 18 35.7 45 = & .
T4 W % (rpm)  (RekiEflfs) 143 284 358 w 1/00 @10 27153
' #=10°  0.67 1.33  1.68 C ¢ | % *
40 L g = : ' .
OR R IE (mm)  #=20" 1.39 2.76 3. 48 . . w 1200 1500
0=30° 2.19 4.37 4.80 2.24 188 (34
g=1" 1,500 1,500 1,500 b B tx $n ¥ (V)
B Ao (~v/min) #=20" 1,500 1,500 1,500 R & Ix @ (om)
#=30" 1,500 1,500 1,500 " . 5 g S e L A e S 2ia
) o F2K K A iE r[’m, Hfi A R B oo e
 H E 71 (kg/cm?) 1.5 (55 1 BT =40 V=7.5 m,/min)
| G ¢ S # i .
. Fig. 20. Concluswn of Stone Amplitud and
22 e S (min) 1 = .
| Stone Frequency on the First Stage
in the Cutting Angle (40°) and Sur-
011 £ £ W M =X o 4 8 4 W #E face Speed of work (7.5m /min)
Table 11. Table of Variance on the Surface
Roughness
- e e 41000 1
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=n - Al 13T 1| = 7 Gy fooai
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Table 12. The Superfinishing Conditions
555 H | WA—# 400—R. H. 22
TAEW M #EE (m/min) | 7:5
“LAE B [A] 4 XL (rpm) 60
B " E 5 (kg/cmg) | 2.0
T fF B il
ES I i vl I L (min) 1
5 gl N R (47) 40
B A & g (mm) 2.24 1.68 1.34
O EE (~/min) 900 1, 200 1,500
B K 5 f ) 60
ME B RO (mm) 4.62 3.74 2,93
MEEEE  (/min) 900 1,200 1,500

% 13 £ 5 % 5 M &
Table 13. Table of Variance
a. M @ W K (0=40")

£ W | X B SS | amES| FW A |V

| Sy/k—1  74.31%%
Srcn/N—Fk 2.105

@z w7 S, 148.63
ﬂf"l%;ﬂl}?‘ Srcry 12.63
A B W 161. 26

(EE) & = Uﬁ?‘ﬂrﬂ]ﬁ“ 1% LU J)f[-'l}'?f_w DTHE TR A
b. i i B (F=40")

k—1 2
N—Fk 6
8

gmzeJ| S, 55 | k-1 2 |S;/E-1 279
N ZE # R Srcyy 4.26 N—-k 6 Srpy/N—Fk 0.71
I S 9.85 ‘ 8

F) X>THimIx 5% ofRRcr GEERL
c.  # W & (7=60°)

S oE J | S, 40.9 B—1 2 S,/k—1  20.45
N EE R| Sruy 28.63 0 N—kE 6  Spis /N—k 4.77
B 7 it 69.53

d. & #W At (#=60")

2 Sff’k' 1 8.38%
—k 6 | Sriyy/N—FE 0.898
8

GEE® J| Sy 16.76 ‘
AR g R| Sgpuyy 5.39
o £ H | 22.15 |
GE) ko TEiiNE 5% MTOMREES > CHECHD .
e. ® W M 3 (H2HTE 0=20)
mmE® T S, 15 k-1 2 |Sy/k-1 0.78
%W ZEE R Sruyy 2.72 | N—-k 6 | Srcn/N—FE 0.45
- zZ= Hrh | 4,27 | 8 |
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Fig.23. Influence of Feed on the First
Stage
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Fig.24. Influence of Feed on the Second
Stage
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Table 14.

i JC
The Superfinishing Conditions

| = % WA-—£400—R.H. 43

# | T /EH M % E  (m/min) 5.75
1 L e b f B (rpm) 49
2y S H #ROE (mm) 2.73

R & O ¥ (~v/min) 1,500

B E 7 (kg/cm?) 2.5
B | f i ® M
& A B R (min) 1

5 41 WA-—-£600—R.H. 22
| Lied A #E R
2 T W [l & B (rpm) 284
CBE B W E (mm) 3.4

B & B ¥ (v/min) 1,200
A E A (kg/cm?2) | 15
2 | T fe #h | ®om

£ S G

(m/min) 35.7

(min) | 1

XIZEM4BEL, F2ER IO ETHD,
mm/rev LA FTIRZ LA ORBEHIITZERIELEW

LAL 0.15mm/rev DL |- J.’;)L.Tf\mlﬂ SPITE

3R 1 B TR & [R5 % % }j*’?_-‘ L €T X

W ERES, RS ERTEDE J|f"]TlE'flJ}\ 0 e33R -

FiuE 0.192mm/rev Tdh 5H A, A A RH. 22 > =

R S s

< 7y . &k 4l

"'L/ BB 2 =¥ b 2

SICEEL 5 & &B 2 1E, %0 1% 0.3~0.5mm/rev
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—, ."

=4 3 T i e . 7
[HEFEEAEED £ T5, £/, F2ETETIE 015
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Al B AR Y L e 40l 5 L7
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L
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OMS X DPOET %, RESBITHH U2 A 2D SEESF
It Jj&j%:afrf::{:ﬁ.fﬂ}: IBMBHE LU0 <D
C BEESEI 1 EE TR 0=40° L5 TH b, E26H
F1IETHE 0=60° 0 4T7h %, 0=40° OB4517 16
L L9 kg.-’cm2 L HIET B T BT E R, 0=60°
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Table 15.
a. il i H GB1l1EIE)
2 A = ® SS

Table of Variance

H o\ ES Tfﬁ'ab’i"%ZV

2 Ss/ k—1 5.345
' Sreny/N—Fk 2.29

RS zx8J] Sy 10.69 k—1
=8V Sgrwy 13.76 N—-Fk
4 % #h 24.45 8

b. # 7 W A (H1ERTE)

Ss/k—1 3. 16%*
Srcry/ N—E 0.143

Bz ®mJ  Ss 6.32 k—1 2
w2 8 R Spwy 0.86 N—Fk 6
ol L) 7.18 8

i

(i) X 2o CHEARAER 1% DITofshRsed > TCHETHS,
c. & W H 3 (H2BTHE)

Fﬁ}f Moz 8 J S 118.6 kR—1 3
%2 8 R Srcsy 25.92 | N—k 8
(I ) 144.52 | 11

Ss/kB—1 39, 53%*
Srcn/N—FE
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Fig.25. Determination of Critical Pressure on
the First Stage in Cutting Angle (40°)
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Table 16.

S G A
L, L, L le I —/-".;
VA& X
e A W &= oo B [k

Variation of Stone Diminution
Quantity

o koA JC (881 ETLRD
The Superfinishing Conditions
on the First Stage
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Fig. 28.

pk fi WA—#400—R.H. 22
T AE W Bl # E (m/min) 7.5
A Y n] #ig 3 (rpm) 60
R £ i e (mm) e g n=40" 2.02
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A IR O# ¥ (v/min) 1,500
K A BE 5 (kg/em?2) 0.5 1.0 1.5 2.0 2.5 3.0
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Table 17.

L T (52 BT
The Superfinishing Conditions
on the Second Stage

E B

R f WA-—£2600—R.H. 43
T £ % B # & (m/min) 35.7

LA M [ o # (rpm) 284

B A #E E (mm) 3.4

B A #& & & (v/min) | 1,200

B A BE b (kg/cm?2) | 0.5 1.0 1.5 2.0
B kK @B # M (#) 20

£33 e 1 5 H

M o4 Lk B (min) | 1

B 18 K 5 # 5 W EK (B2BRTEXWMS)

Table 18. Table of Variance on the Surface
Roughness of the Second Stage

S B |z ® SS

HEBES X B & &

R EEE S Ss 5.44 k-1 2 | Sy/k—1 2.72

W E R Srcyy 1.03 N—-k 9  Sru)/N—Fk 1.14
|

@ 7z g | 6. 47 | 11

& 19 ¥ 8 f: s it C
Table 19. The Superfinishing Conditions

Ix A WA—# 400—R.H. 22
. T % B 3 EF (my/min) 5.75 7.5 14.45

T M B [ i (rpm) 49 60 119
1 A &R (mm) 2.26 2.73 5.1
B B OfA O 8 ¥ (~v/min) 1,500 1,500 1,500
i 5 BE A E 1B (kg/cm?2) | 2.6
L & K 8 & #& (#) 60

@ = M W/ ~—8/2

H oH Lk B B (min) 1

1% f WA-—£600—R. .22, 43

T -{fﬁ B B EE (m/min) 35.7

I ¥ |l otz (rpm) 284
2w B B OB (mm) | % p—10° 1.33

BB

2 #=20" 2.76
m | 0=30° 4.37

B A # B ¥ (v/min) | #=10" 1,500
L | #=20" 1,500
= 7=30" 1,500

‘ e A = b (kg/cm?) | 1.5
B e 1 ##/~—6/4

#@ Ak - o8 0 (min) | 1

(1) TAEWmEREA 2 DRI TEST L UES LT
fEEr DR 25

(2) TAEMORSEEZ I3 5 2 212 X DR Ol

ARFEERIZ BT gl O TAEHZ kD

L9 & LT, 8 L 2, 3 D+ = o v DU G

Iz o= fk‘gﬁ&’ff“ﬁf_j . :rft E,{ f%30@~%33@u);m J)
THDH, £/ L "’LTT AL BEI9RIZIRT,

T A Mk W1
B,
e —
&3] I-Z&? X A
4240 g {30

% lm &
°Ligp ° Ly

- - ———

0941 IS /5 o

I ’1.,,1;_‘ :fﬂ .rFI ‘1'__15 JF% (ﬁyﬂ?q‘l

5 30 ¥
Fig. 30.

:"?_i' ]- ‘Ezm i[: JP;_T‘ :: 3 .«} /.n J__ 1#; ”'[I } '3/ 3'5”|(

Influence of Cuttmg Oil on the First
Stage

o X (KB S (MFrw)
S
=

5 & I i i
L EMMiE 2R ("

FI1ELRBIZCET 2 TEHO 8
Influence of Cutting Oil on the First
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Fig. 32. Example of Shaft Decrease Due to Variation of Cutting Oil

% 020 # 5

eb ]
=
ok
£

£ W—EM/ v W|—8/2 MO R 1.7

& MR/~ > th-—8/2 il W A 1.5
(6 £% 2| x2,000) (i % H#&  x20)

W0 ML © X 5 W W OB oo 1

e 4 My FE Table 20. Table of Variance

i A

fr B (. #%#& #: B
gl @ (CfewRAdEE): V
A 5] 1 f1i BxV
25 2N #: E

% i SS | i1 i3

Pt
<

 Wm & BV

Sk 42.02 k—1 1 Se/k—1 42, ()2%%

Sv 4.96 -1 2 Sv/[l—1 2. 48%
Sexv 1.63 (R—1)(I—1) 2 Sexv/(k—1) (I—1) 0.815

O E 6.73 RI{r—1) 12 Se/kl(r—1) 0.561

() X2>c¥®Hd B2 1% LT, EH V 2 5% LIFoEBEL: >l tH s,
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Table 21. Table of Variance on the Second Stage
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