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BFgeR R oM EE (3532) : The gelatin whetstone for precision processing to be located midway
of fixed abrasives and loose abrasives was developed. The developed gelatin whetstone is
effective to polish various work materials such as free-cutting brass, pure aluminum, Fe-Al
intermetallic compounds, borosilicate glass and ceramics precisely. Additionally, the
polishing of a convex surface glass with a gelatin whetstone can improve its surface
roughness while maintaining profile accuracy. Moreover, the abrasive grains can be
recovered by incinerating a used gelatin stone at 600-650 degrees Celsius.

AATIRAERH
(EHHAL : 1)
[ERESES ¢ MECSES ¢ SRl
2008 47 1,000,000 300,000 1,300,000
2009 “F 800,000 240,000 1,040,000
2010 A 800,000 240,000 1,040,000
2011 4EJE 600,000 180,000 780,000
T

&t 3,200,000 960,000 4,160,000

WFFEsy 8« T4
B D58 - ME - B T2 - APE TS - 15
F—U— R BEE, 75, WMEKa, BREEXIS

1. WHZEBRAR S K DT =
UAFEDOEF - L FEERITIE, SR 2

FEMTAEE L <, < OHEKEL > XTH T
AT—)L REIZ L filyE CRAFEE) Shbs

557D FEEkm L v X2 BT 2560
%< o TETWA. FHBRmL v XTI E
EELRWZY, 2 E CEEMOEKE L >~
AEBEHLTWEEZAZ 1 HoOHEKRE L
VRAICEEWZ DL NAREE RS, DT
O, "o/ BE(ENAREE 22D, L
L, FEERME L v RIZZ DR N E M 72 7= DI

BN, —EOERIEERE L XD, K
FEE EO - DM LN STV b o0
B ThHsd. 7o, FEEkmL o XOWENT
Tlix, VRN EMERZ LITNA T, v
Y ADMRE GHE - BIREE) DNED D EITHE
BTHOBRHAEESLHROLENELS.
D=, FEERMILIK ORI S 72 IR E



T EOME LEORENEETNL TS,
AU o o N EERE A
HED DT80, BHEEMEN TSN TEY,
Bk & 7o 83E 3 By CHERY e RS BT EE A T A
OHBRHRFEN TN D

2. WF3EOHBY

AR T, EIF U EE2EaA & LIk
A B RRA O BRI B L OV TERE O
AR D, BT F B E, WHEbE -
Rk L OUSIN 72 & C& 5 (Sl JE <ok S
Faryha—/LT 5 ERAEETHDL. FD
7o, RIS E TEERRA OER IR C
5. AMFECRET A1, HRHI &K
£ DN F AT B BREEE X O TR
JEZ X - THEA 2w OGS Fl 3 /b &9
O%@L ATV —iRE72, FEEMEE ]
BRLTLI2EHLVWIAS TOWMEAETHD. K
113? T, A DM KON L&Az o
TREMZ2SEBR 21T\, $RET DA O T
EEHALNNIT S, £72, VS A 7o
WTHRETT 5.

3. WL HIk

INETITo CELETHEROER LY,
BT F L OLTRAEER L85G, EET
WAL E D Z LRGN o TS, £
Z CTAWE T, ﬁ7§V/b\<o#®%M
Hl &Mz T¥ T F A ORISR AR,
NS EEEEODW{mﬁ%ﬁTéﬁét&b
LIRS DR WE RSN 7 X —F U BT
MUTZEA OERIZFT 72, Wb e e
LCHERESNIHEITHY, AMRIZHERE
ERIFTERW. £, TIFUEE, EXR
BIOIIF—F U EORMEEL B S,
WEUEICEL7-Y T F o ia Ok %E
LN LT, REE T TFUBRE 28 ET S 2
& T, WY HMENEVE, mEIFIESE ORAE
UG IR REST Uz, ARRIRE, ARRIZETE (K
R EE)
WFEEMERE I LI T RRRL O B D\ TR
BLZ. &6, MIE, EaREEE (b
L <%, #EAIMRIEREE) % O fem il T
[COWTHHLMNT LTz, BREIS OB
5, x?)~mbtﬁ?%/ﬁﬁfﬁ%%#)
NORRRLO A% 3B L, BRI 5 H1EIC
WTHRET 21T 72

. R AR R

(1) ESFUBBDREEERNLEERE
t7%/ﬁ€®%ﬁﬁ& %, HEPRRICR
MWEETSLT L, EERICKRE B Es b
26:&75%@@5%7‘:7? JJDIW%)JEQH ()
JEIXFIBEST 57-0, AFEMREICEAZE B
’é-ziib\ ERBH BN T 2, K1
WRT X9, BIELIZE I F U0 TR
MEZERRE CTH D I ERHLMNE 2o

RSB T TF A BIERL,

7'»

X 2 XA A E EHE S o LIiE T
EEO—H 3. R ORE & & bIg,
WFEEEH S XM BT E08bnb. F£iz,
FHRHERE R EH S & o BFEE2K 3 I1TR
T X &Y, AR ASGEVIE L, BB L
E BT AEMICH D Z LR S.

[ Borosilicate glass (Plchx)

[ Before pollishing Rla: 0.66pm

Polished surface (Pollishing time: 30min)

Surface profile  um

.. ..
.Jalvow.:; Amomhéo.i;o#oocho#m&xtbowoé\&:owo\
e T

GC#1000 [30wt%)]

[ Brass (BSBM)

[ Before polishing
n 1 n 1

Ra: 0.64pum
n 1 n

[ Polished surface (Polishing time: 15min) ]

Mﬂ'\«r\/*vv"vvvv\d

'GC#400 [10w1%]
1

Surface profile um

Ra: 035p.m_

Fe Al mtennetalllc compound (FeAl)

Betore pollshln}, WMM WO 64um ]

[ Polished 5urtdLe (Pnllshmg tlme. 40min)

Surface profile pm

£ GC#1000 [40wt%)] Ra: 0.36pm3
4

(=1

1 2 3
Measurement position mm

K1 MIFEOREIOIFZAIL

e
o

T
Work material : FeAl
Elastic stone : GC#1000 [40wt%]

e
>

e
IS

e
o

Surface roughness Ra um

Rotational speed of x:vork £ 400 rpm

0 30 60
Polishing time 77 min

2 HEREOZE

o
o

T T T

Work material : FeAl

4
=

I
o

Gelatm + Carrageenan| -

Surface roughness £a pm
=)
IS

[200rpm] [400rpm] [600rpm]
H3 MHEIMEERE (EXEE) OXE

(2) HEHS RADOHERXR
FHERT L > XOMEZE LT, il 7
AZWHIM & U THIERBRZ 1T -7z, 412



i AR O BB A o, WEHIA O 1L &
(10nmRa) BNEIFTH-7-72, #1000 (3
PIRiFE 11.5um) &AW 72Tk, @fcHf
BEHEH I BNHT HiERE 7o Tz,

X 5 \ZHFEERT# O IRE L 2R T, KLV,
WFEER$ TR BEIC B 22 B b e &
EWRbnD. LL, fHRERELZHELS T2 &,
WFEEh SR 1Lm B2 b Do, s ELE T
TEIREEE DOIK F AR S iz,

X 6 (ZAFEER D M TE AT T A DIME & R T
WHESR LY 77 ARITIT > TELT, €
FFUBEIF VLV AMERE LTH 40w
BEMENSH D Z & HER STz,

=
o

Feed rate‘: 0.5 mmln"win
Rotating speed of work : 1500 rpm

)
1
Initial roughness

Table speed : 0 mm/min
[ Grain size
—o— : GC#1000
—e— : GC#4000
- GF#SODO )

0 |
0 10 20 30 40
Polishingtime T min

M4 ERENOZE

iy
o

Surface roughness Ra nm

80
(A)
40 | Initial surface | Polished surface
- Ve .. /|
0 " —
E aof —-"'f o
- Table speed : 100 mm/min
5 -80 S S
E 200[(B)
2 100 | Initial surface | Polished surface
y e e = —
1000 [ ¥~ Deformation of shape
Table speed : 200 mm/min
200 L ) [ ) L

L L 1 L L
0 4 8 12 16 20 240 4 8 12 16 20 24
Measuring position ~mm

K5 WERZOBRIOI7A1L

HLRALT T aAvoioiny %

3 Sb-'.nam; ﬁngi}eritg H

‘shimane Unjverait};;

5 mm
Convex glass —

M6 MEZOMEAHSR

(3) NEEEEMHOME
IhETCHELNTZMAEENL, BT
MADETFUVREEEDOT 7 IRAEAME
L, WFEEBRZIT 7=, #RHIMI IR
N, BZEREICERD 0D, TR
T <, EREERSOHEREIRICD 2
EhHH7T LI =7 (A1050) Z V-,
K77 IMRAICEHTLIETTF U RES
AT AERZ T, AKRE CTIIFE R R
WS, RIS EREICT D EREICAT T v

FEEL, HERHIDHT 2 Enbn
STz X 8 ITHFEERTE OHHIM i 2 7~
7. Wb bbnd ko, 7 A THE
T5Z & THIEmH S XA BT 500, 8
Hi 2155 1TI3E B Ao, ZHUTERRI R
LY, BFEERIAFUMR L o727 L HE
M.

0. T T T
E Initial roughness //.Di
T
LW I 34.5w% |
2 26.0w%
g
S GC#8000
3 .1l Stone revolutions : 800 rpm i
o | Table speed
8 —O—: 10 mm/min
5 —e— : 50 mm/min
L -0~ : 100 mm/min |

1
0 10 20 30 40
Gelatin content of stone  wt%

®7 E5FVREOZE (JIER)

\]Pollshed sl:rfacel !
P

[Initial surface]

il

Ra=0.255pum

Ra=0.200pm

K8 WEZDHMTILIIK

(4) FRFHESFUBEAEM SEHOEYR
ERHEAE T T AN n, RO & % [H
T 25728, BEAFEBRZIT-7-. R9ICET
F U AT DRZER - BUEEFFE (DTA -
TG) OfERA27RT. KEv, FEEATIE,
DTA, TG iz k& <BOTHHEICHD 2
ENbns. £72, TG ORI 35%FiEH>
BIERMNT R T2Z EnD, A TIIE S
F UG EENDKONBITEALERFEL
bDEEZLND. 8B T, DTA X1Z
E—EREN, TG T DT H2HmIcHD Z &
Nhohd., 2k, E9FroFkaThs
72 BEORE S K 200~230CTHDH Z &
XV, fEEBOREEMTIEET 2 BROEY
ENEITLTWDE LD EEXBND. EkC
TiZ, DTA I8, TG X3 2EmICH
DI ENDND., K57 3 BOEGEE DK
Bwns, BE FRICI 0 RbLZZ &R
D—DOTHRWnEEZ BN D, fEIKD T,

A J‘_ B J’= C E
\ Grain@#1000) 4.0wt%
40| \ Carrageenan 6.0wt%
! Gelatin ~ 26.0wt%
[ \Water 64.0wt%

\

(=]
o
=
o
o

-
—DTA
----7G |

-20L

TG 4.7% I 0
L i L 1 L | e e i

200 400 600 800 1000
Temperature T °C

Differential thermal analysis DTA uV
(=]
T
L
L h 1 I L
£
o
Thermo gravimetry TG %

(=]
o2

9 REHIRERAER



DTA, TG #{CIFEAE —ETHDHZEND
N5, ZhUE, BIFUEAND, BRRILISL
DS DRBER LT &2 b5, -
FEIE Ti, TG IXIEE—E77, DTA T4
WML, Zo®%BbT2EmchHD E
DD, GC RO XS T D SiC IEhk:
WDOHE, T00°CLL ETREAMEEDY, F0D
felb®) (SiOs2) 7™ SiC DFE A Z BV, LA
muElsnszenmohTngd, +4hbb,
HEILE TA LN 5207 DTA ORI
SiOe 2334 L, (b2 #ii &, DTA OZ
(LB o T 2 ERHERIE NS, Zh
5OFER X v, fHIk D ORI (600~650C)
THEHIZATO Z LIk v, BB DA Z BT
XL H D Z LN EMNE o Te

TIHOEENG, B LV RS e
BAELTOEITF UIERA DO REMENHA S
MmElpotz. MEERRMFIZE Y, FILVWE

PR TS, SR bBRzED TS,

5. ERRERLE
(BFFEAREEE . WFSE 003 M ONHLEERFZE 3 12
AR

UEiEams) (B3 4h)

@ Mitsugu YAMAGUCHI, Satoshi
SAKAMOTO, Yasuo KONDO, Hiroshi
USUKI, Kenji  YAMAGUCHI
Fundamental = Performance of a
Gelatin-Based Stone for Fine Polishing,
Journal of Advanced Mechanical
Design, Systems, and Manufacturing,
Vol. 5, No. 4 (2011) 395-402, ##HifA Y
http://www.jstage.jst.go.jp/article/jamd
sm/5/4/395/_pdf/-char/ja/

QA B, IrpRRERE, A 4, 1L REEE],
WA ES, ZHELME BT F a0 HHE
72 EE M RE — Fe-Al SR 4R REL &8 O
BT & —, SEdEn L, 28, 1(2010) 73-78,
HReA Y

(®8atoshi Sakamoto, Hiroshi Usuki, Yasuo
Kondo, Kenji Yamaguchi, Hiroki Katta
and Hiroki Ando : Study on Precision
Polishing Using Gelatin Stone, Key
Engineering Materials, 407-408, (2009)
53-56, #raifa v
http://www.scientific.net/ KEM.407-408.4
9

(%K) GH8fh)

@ Mitsugu YAMAGUCHI, Satoshi
SAKAMOTO, Yasuo KONDO, Hiroshi
USUKI, Kenji YAMAGUCHI
Fundamental Performance of Gelatin
Based Stone for Fine Polishing, The 4th
KSME-JSME Joint International

Conference on Manufacturing, Machine
Design and Tribology (ICMDT2011) ,
(2011 4= 4 H 25 H) Gamagori (Japan)
@ Satoshi SAKAMOTO, Hiroshi USUKI,
Yasuo KONDO, Kenji YAMAGUCHI,
Hiroki KATTA and Hiroki ANDO : Study
on Precision Polishing Using Gelatin
Stone, The 9th International Conference
on Progress of Machining Technology
(ICPMT2009), (2009 4 4 H 27 H)
Kunming (China) (&3 3IO & [FINA)
@R ' RA B, A E, TR,
W HOEEE BT T A O EERER IO
FAIZ B3 2 ELAEROAF9E, 2011 AFEERE % T
FRBEFRDFGEERS, (201143 A 15
H ERIC XV EEHES BRI 1k, &%
AR SCHE CD-ROM O A F AR ) HPERS:
@R ' ORA B, A, TR,
ILABER], ZREAT  MEMEHEZ T
AT D SEER 2R T BEPERE, 2010 ARJERE
¥ T v DU [ S0 e G SR T 2
(2010 4 11 H 12 H) R K%
®R ' RA B, A, TRELE,
ILABER], ZREAT  MEMEBEHEZ T
VIRA DB AT 7 AR LT L
=T LOREENTEE —, B AREEERITAE
i 53 mIeE KL, (201048 A 29 A)
[FENES
©Z W ltet, /A |, [AFF 4R, ITHRRELE,
(e, BEHIAEE - BT F o oL
B 72 B BRI RE — FeAl 24 &R LA O
FEANT.—, 2009 4F RN T2 i
= (ABTE2009), (2009 49 H 4 H)
Y2 RPN
DR HIRKE, 22 oL, /A 3, UTRRELE,
FI¥F 4, IWNEEE] BT F o ia ORE
& DOILBER ISR, 2008 A RS
TR AR, (2008 429 H
17 H) HALKRF
@S HIRKE, A B, [ 4R, SRR,
A EEE] : PRI K D Fe-Al 24 B
LB O FEER 7RIS ReME, B A P2
2008 FEFRKZ, (2008 -8 A 4 H)
iRl ES VA NE =

(Z DAh)

OR A& —RoRx [T 5A]), T H
& 2008, (200845 H 14~17 H) &~— b
Ay IR

6. WFITHHAR

(D WFgEfFRE

WA % (SAKAMOTO SATOSHI)
FRIEENT KT « 86 NBIREE - WEBER,
e85 : 90294339

Q) WFzesyE 2L

(3) HHEMIEH 72 L



