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MPa o]t}. 3}ite] A ejekoll A, MOE 40 GPaoll ¢lojA MORE Zojx ok 46 MPa, AW Zojx <k 47 MPa, &
o] ¢F 48 MPa, A% ¢F 49 MPa, Hx Holx ¢k 50 MPao]t}. ¥, MOE 40 GPadl A3 AnlAjd] 9lojA] MOR
& oF 70 MPa ©]8}, dlAh oF 65 MPa ©]8}, T oF 60 MPa ©]sfoltlk. MOR & A7) deojo HAzk 2D Aozt
Abolell & F Utk AL old| st o i},

o2 AAJEFell A, MOEZ} 45 GPagl Aol 23 AvpAe] dofA, NORS Holk oF 45 MPaolth. A A=, MOE
45 GPas 7HAE 249 A3 AvpAlol dolA], MRS Hol= oF 46 MPa, oAt Zol= oF 47 MPa, Zolx= oF
48 MPa, A% oF 49 MPa, = Hojx <F 50 MPac|th. D, MOE 45 GPaoll $loJAl MORS <F 70 MPa °]s}, <F
65 MPa ©]3}, = °F 60 MPa o|alolth. MORS 7] 9 Hagt B Aozt Aloldl & + Athes AL ol
sltejof gk},

MRS 7] 47 x1" x0.5" ¢l AFol e EF 3 A BY AP HHH:, o7 Ao 4F 2|8
ASIg ASTN D790°] wheh 352 17 x0.5" FRol ket SHsFol /1SH T EEHE ol g3te] RS A
AFT OEE ARt 92 B AIolA EE AR oAl GrindoSonic Y] EE fA BUIE o gate] B
Aol A Fo5rE SAste] Asact

shube] AAEAA, AT APHAE MRS MOEZ vhe ZEE AT 54 AAdEAA, 54 AF dArkA
of Zwal (ORMOE)E Hol% oF 0.8tk the AAldEels, ZEHE Aol oF 0.9, oA Hojw of
1.0, A% oF 1.05, Aojx oF 1.100|5. ¥, ZXH]= <F 3.00 o3}, o7 <k 2.50 ©|8}, °F 2.00 ©]3},
°F 1.70 o]&}, °F 1.50 olaf, oF 1.40 ola}, ®i& oF 1.30 olstolt. At <Avkale] Fxul A7) deolo] Hx

% AT Aele] 9 & ke A olsstelof Bk,

AAEfF] oy, A3 AviAle 53] AAtEel Ageitt. dE
1 o

oA A% vkl 9 ABe A AbE oad B4 A, 9% 9, 233F 94, 0gd 2w 9
kg, Wely % sl Q2 bF, AYE Ws Ay, @ g FTA A4 TRz B Aol £,
A Abpel ARF ARES ¥ wE 4UARE TFET. 54 ANASIA, AETe 35, FERE,
Eepry, Emt A9 ARE THBT. A ANRPNM, FFES A, MATE, FHFE, I35 29T, 2
oo £FS TFBh BE AAEYIN, HBES /AR, ABEW, FEAE TFAG. E e A4
Ao, FERe Ad A, dBEW, TS wad

o3t dmlEEe] AR H FAv|=, Aol oF 4.5 <X oA WA ¢ 54 <lx|o|t}. HAFAHQ LA AxlEg
(stock removal amounts)-2 FoFell we} ¢F 0.0001 A =] €F 0.500 12|},

54 S, AT AvpAE
shibel AxElgel ], AF AntAllA A4 T Holw o

5
s, e AAHGSA, A AAES Holw ok 0.45 in/min/in (290 mn/min/mm), <7 Holw
0

i
il
o
Jm
o
B
flo
r2

>

2 A4 g due As v, dEsd,

4 inS/min/in (258 mms/min/mm) A7 A2k

.55 ins/min/in (354 mms/min/mm), = AHolx oF

°F 0.5 ins/min/in (322 mms/min/mm), Ho]x o
2 & Aupdle] A AAEES oF 1.5 in/min/in (967
3

2
o,
n o

ing/min/in (387 mmg/min/mm)O]B‘r. 2

mms/min/mm) o3}, oA 2F 1.2 ins/min/in (774 mm /min/mm) ©]3}, 2F 1.0 ins/min/in (645 mms/min/mm) o]
deo] A3t

8, = ok 0.9 in/min/in (580 mm'/min/mn) o]akoltk. ¥l e EES 7] dole Haw
2 Az Aleldl i AR AER At & F duks AL olsEste]of g

o] A2t 7hE HAAA, Bdo AF AviA= 54 AA Zol (D0 R A 4 Atk
M, AR vkAlR gAss dA ol Aoix o 0.003 1A (0.0762 e
dEoA, A2 7t T AF AvpAle @4 7hEE 1= Holx <F 0.004 AA (
o Hoj= oF 0.0045 <X (0.114 e v]E]), Holx ¢
0.006 1% (0.152 dejHg)o|tt. 24 Ad AvtAE o] &3
Yelng) ol3f, T oF 0.009 1% (0.229 2

Aolol 9g % ek AL olshs

riz
e

£ > oy B
N> o

s
o
rot
O

U2 AAEGECAA, A dAviAls A7) A4 WsES S8etdAE ke oF 10 Hp (7.5 kW) ofste]
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g2 A & ¢ e Ae Aok g AAEdEelA, 94 7hs T A Sel= oF 9 Hp (6.8 ki)
ojat, o7t °F 8 Hp (6.0 kW) oJaf, ®i= ¢F 7.5 Hp (5.6 kM) °]a}o]t}.

Eovhe Al oakE, A2 1 HAelA, B9l AAdFEe] A AvtEES 58 T AT AvkEE
S R i AT %Xl THS 7PJ?P% s &okth. AAZ, 0.00255 rad - A /secell sk, oF
o)

1.8 €1X]/min ©]3}e] £AEE (20 w)ol

n:°"
Q,
o
g,
i
rlr
[e]
o

0.07 ¢1x] ©]&ty =Y &4 Q1A= 714 o

a

1 il ‘] = = AR

53], ZdolA ARg-E= wpel o], %ZH%E (Z2 w) 1.0 0.00142 rad - 12I/secell AdstaL, FA&RE (7
w) 1.43= 0.00198 rad - ¢1x]/secoll A3l 7Y 4 eAE EA 45T (27 wollA N1CrMoV ek wx
ﬂ?&E A3Eel 7hEE 4330Vell sk 53] 14F o) & QIXE FAHEE wbg Wttt 2o thE AN
EollAl, °F 1.80 AA/min o]ak] FAEE (27 woll tigte] AF dAvtEF= °oF 0.06 A olsf, oA oF
0.05 Q1A o]3}, °F 0.04 AA] ©]3}e] ] 4] AAE HolF

she] AAlg ol A, AvtEES AFA ol diFEe AndAES Ve A driAlE 2383, 49 o
Al s Hojm oF 225 GPagl AvtAA-U-AFA AW @AAS ME)E 71, A dAvkAle oF 60 m/s o3}

2 B Aol ofF 250 GPa, <Xv] Aol °F 275 GPa, Hi= A o]k °F 300
GPao|tt. &g, dutdA-ti-AgA AW MOEE oF 350 GPa ©]3}, AW <F 325 GPa ©]3}, T& <F 320 GPa

e AA G, ArEEFS A o
o AutPA-tf-AFgA AW AEE Hox ¢ 1 =5

Sele 7hEES A2t @ 4 Adrh. o2 AAldEddA], dAntdA-u-AFA AW AL
Aol oF 15 GPaolt}. & kil 2

ok 16 GPa ©]3}lo]tt.

rir rlr

52

T AN, A ArbAlE of 125 vholaz-1A) olste] W vhie e,

A3 dArpAle Aojx ¢F 1.0 A /mine] SAEE (Z7 welA Fad. JJEEH
13}, oAY <k 1.8 21X /min ©]3}, 2F 2.0 ¢1X]/min ©]3}, = 2.2 21X]/mino|t}.

[*]

stupe] AAjefoll A, Agh AvpAe] A

Al
e
1
A
o
X
ki
19

O
N
w
(@)
E

\
=8

=

o
L

APLEES ANHFES AGAN FHHE AYAES A 2F AvkAE z@w A% AvkAls $4)
S wslel WE x-F 94 Waw AoRE AN QAT LT 4 A o 0.040 olstolth. A% o
AL O 60 ws I SRR FEE ERIT AT AN T F A% @4 o x}b °F 0.035 °l3}, o3
ol F 0.030 o3, Ei °F 0.028 o]atd 4= )

5 Aol A, A3t AvtAle x-F ZY A AAE ¢F 0.080 1A olsloltt. EEWH, x-F IY FX
AR F 0.070 1A ofsk, o F 0.060 A o]}, °F 0.050 1A o8}, W= ©F 0.042 AA| o]sfot},

Y X A= E v HEER #mr)dEn. dEEW, 7T-AA A4 (5, 3.5-UA 9 S VA= e Y
A, x-%F T 54 A7F 0.080 ¢1x]el A 1- (3.5 - 0.08)/3.5 = 2.3% & x—% I " ArlE A
olt}k. x-F Hul X <&} 0.07, 0.06, 0.05 2 0.0429) A%, @] x-F w4 WA= 27 2%, 1.7%, 1.4%
2o1.2%lt. wEbA, AR AvkAlE 3% olete] x-F WA WsE 7hdv 0113 =9, A AvkAe] x-F v

W 2,56 olet, AT oF 2% o]k, ok 1.7% olat, °F 1.5% ola}, Ei oF 1.3% olatolr}.

A% AntAle] Z1Er A E S %% FASE Wl mE y-F wbg wstz geHs A4 S T A4
1AR= °F 0.018 ofsfelrh. A2} 1Abe] 7EF A== ©F 0.016 ©fsf, o] o 0.014 ©]at, °F 0.012 |3},
= F 0.010 o3kl %lﬁ‘r.

4 AAEFAA, AT ArbAle] y-F U fA Ak oF 0.033 A olat, <t °F 0.030 A olaf, o
0.025 Q1% o]a}, &= 9F 0.024 Q1A o]slo|t}.

Y FA4 AAE E v welEE 3r)E ¢ g dEEW, 7-9UX A4 (F, 3.5-9F w)E K E E
o oA, y-F FY FA IA7F 0.033 AAA A 1- (3.5 - 0. 033)/3 5=10.94% &8 y-5 ¥4 Wspr}
A71= Aolth, y-= I §A <A} 0.03, 0.025 0.024¢1 A$-, @] y-= w4 wsE= 27 0.86%, 0.71%

2 0.69%°]t}.
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[0061]

[0062]

[0063]

[0064]

[0065]

[0066]

[0067]

[0068]

[0069]

[0070]

[0071]

[0072]

[0073]

mpebA, A AvpAle] y-F W wEkes of 1% ofstolrt. dEEW, A dAvkAlY y-F wHE W= oF 0.9%
ola}, ozt of 0.8% ola}, E= oF 0.7% olatolt},

AnfEES 7EF AAldES F& 0D Ark A2F & Huh Hojx ofF 3% o AY] Hojx oF 4%, Hojx oF 5%, E
= Hojm ¢ 6% o Fe =4 (dressing)®] 7%= wAE X3},

T o2 AAdelA, BAE T 0D Ank A2 8 B Aok oF 5% U] A& Alo]E AHE STttt dEE
A, FAE T 0D Ark 2 8 Hoh Holke oF 10% ¥ A, o) Holk oF 15% U] A&, Ee Holk oF
18% o] A2 Alo]E Azte] Q3.

AnfEE] AAISELS <F 55 n/s oJ3te] HEAA 558 X tEES A4 F
7He. dEEW, X oF 50 n/s ©lst, dXAt) °F 45 m/ oldt s, & °F 40 m/s o|&td
AA S, 25 HoJx= oF 35 m/s, dAAW Holx oF 40 m/s, Hol= oF 45 m/s, EE

AvEFE 940l oF 24 AA WA °F 30 AA], el oF 18 AX WA °F 30 1A, °F 10 UA WA °F 36
Qx], ®i= oF 5 Q1] WA oF 54 A BE ¥ FAS sHHT

AviEFel 71gt AAHGES 9 FEd Avs s 2FAs /Y. AR 23 AvpA] A s
Thede A AvkAl F F3)9] Aol oF 42 volh, <X °F 70 vol% °]stoltt.

A3 @U}Xﬂb QUL dw Hl F ool Holm oF 35 vol%el dAntYPAtES TSt T thE AAldeA, A

A2 A= AdA F Tl thskel oF 20 wth oldte] v AAtEkE (B0 ZHE FAET. E HE AAd
oA, A= AsFEFrE (All) T o Wk olikshta (Si0,) $F%e] Hl& (Si0:AL0:)°] °F 3.2 ©
0

O
wt% olske] FrIdtskE (PO 2HE FAdE o vk 29, A dEddew ¥

AgA el 71e “/‘]EH° =< ¢2E EuS sk ROE AT, S5, AdAdd EAse 42 Eu
& Atskz (RO) & 2 oF 3.0 wt% olstolty. AdAl= Aspdsa (Ca0), Arshviadls (MgO) Rl acl a5y
(Ba0), ASFAERHF (Sr0)9] oA AEs= o 3 F olshe] Aoldh el Ead stE (ROZ F4HH.
A= £ Astels (Li0), ASHEE (Na0), AsbEdE (K0), 3 AstAe (Cs0) 2 o598 =¢e=

olFol7l oA AuE: ozl AE RO)S ETFAT. ATAL %z AT RO) F Tl oF 20 wik
olalziE AR 2el, AT oF 3 F olale] dzel AHE RO)S EFHT. E vhE AA oA
A ol 2ASE dele] dzte) 48R FF (e e A5E E G (e Qi o]sol)

T e AAEEEelA, AdAE oF 55 wth olske] olitshata (Si0)E=HH FAPET. A Aok oF
12 wt%e] AbstdFrlr (ALO)RFH FAHT. Eg AFPAlE AHojk shtel ozl Atsts (R0) B Aok
shute] oze] Ead AbskE (ROENE A, S AstE B 4 ESS AsEY] & e oF 20
wt% o]3fo]tt.

A A AFANE FARAEHE (B0;) B olitslata (Si0)EFE A, FaiteE 2 olitelqtie] F I

< °F 70 wt% olatoltt. o]Abshat A (Si0y) FHFE FaAbstE FEFET Bl

i
Nl

SA AAldel A, AA= F 1 wth o8t Mn0,, ZrSi0;, CoAl0,, % MgOZ o]Fo]xl oA Ades= Ast==
TAAEE e 4EY. AdAls AEHOR M0, ZrSi0y, CoAl0s, R NgOZ o] FofXl ofA] e s

© AbskEe] FAR el F4E ¢ vk I, A AvkAl= oF 1000T olstoll A AT

i)
ot
2
fo
it
>
=
o
it
o
[
ot

O
-1m

vir (AlOs) %%l tigh ol ikshaia (Si0,) S%% Hl& (Si0,:Al05)0] °F 2.4
U= oF 3.50)th. AFAE vl (<1%) ZH7He] Fe0s, Ti0, B Mg, ¥ o5 23S ettt AFA 9 Ca0
Sl gk oliFshtA (Si0,) T% HlE (Si0,:Ca0)e oF 32 W] oF 520jvh. AftAl= %3 Lis0 %%l
gk o]kt A (Si0,) 5% W& (Si0:: Lis0)ol oF 9.6 WA oF 260vk. B thE& AAJdelA, A2 Na0
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[0078]
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[0080]

[0081]

[0082]

[0083]
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ool gk ol ibsht A (Si0) T%% BlE (Si0:Na0)2 oF 4.8 WA oF 10.4¢ltk. AZA ] KO0 TZ%l dh
gk o|qkshatA (Si0) TF% W& (Si0:K0)> F 9.6 A oF 26|k, H3F AdAe] B0y T %ol W o4k
Shatas (Si0,) TF% Bl (Si0,:B05)> F 2.8 WA °F 5.20]0}.

of

AgAe] AAHEFEe] Ca0 T o 3t AstdFrE (AL0) %% W& (Al0;:Ca0) °F 10 WA o 200]
. 2] Li0 T%%el tigk AstdFrla (AL0y) S3% W& (Al0s: Li0)= oF 3 WA oF 100t} =7
At Na0 %ol et Abstd-FrlE (Al0s) TF% HIE (Al0s:Na0)2> oF 1.5 WA oF 4ot} A4 &
el K0 Tl gt AbstdFulg (AL T%% HIE (Al0;K0) ¢ 3 WA oF 100]v}. 7 AdhA)e]

B.0; =&%el that Azt 2ulE (Al0s) =% Hl & (Al,05:B05)-S 2F 0.9 WA ok 20|t},

T g2 AAdoA, AAe Li0 3% thet Ca0 2% ¥& (Ca0: Li0)2 ¢F 0.2 WA °F 0.75¢|t}F. &
FA 9] Na,0 FZ%o] ek Ca0 5% vl& (Ca0:Na0)2 <F 0.1 WA <F 0.3¢]t}. F3F AFA 9] K0 %l o
8 Ca0 3% W& (Ca0:K0)2 <F 0.2 WA oF 0.750]t}. =3k, Aol B0, T3% thet Ca0 FZ% W&
(Ca0:By03)& 2F 0.16 WA 2F 0.15°]t},

71el AAEGES] AgA N Na0 FH%o e Li0 5% H& (Li0:Na0)> <F 0.2 WA ¢F 1ot A3A
o] K0 F&%oll 3t Li,0 3% Y& (Li0:K0)2 oF 0.4 WA oF 2.50]c}. &3k AgtA 9] B,0; Z3%o] th3h
Li0 %% H]& (Li0:B05)2 ¢F 0.12 WA <F 0.5°]t}.

EA AN AgAE KO0 TH% e Na,0 T3% #l& (Na0:K0)°] oF 1 WA < 50lu}, T3 4

B.0; ZF%o] et Na,O F% vl & (Na0:B05)-& ©F 0.3 WA oF 1o|t}. sk ZA3rA|9 B0 %ol st K0
% ¥)E (K,0:B,05)E ¢k 0.12 WA ¢F 0.50|t}.

AnfE3Eo] e} AAGEL A IdHHE AnAAES VX E A% dAviAE xdtetal, A4
wt%h ©o]3Fe] HEAAMSIE (BOs), ATt (Si0y) FFhb: LFuu; (Al0y) =% H] &0

A

2o 3.0 wth olste] F7IQAtskE (P0s) ZHE @ H L,

o FHEE ArAAES JIXNE A dAnkA FA4 9AS E£3s)
AW BAdA14 (MOE)E ol oF 225 GPaoltl, E HHo oF

!
st B4 LFSE AFES QAT WAT T,

APLEE AupRel e AAUFES A el FHIE ARIAES e 4G Avka 34 9
g Egsta, ool wel AF AvkAle AvtAR-u-AFA AW oF 13 GPa. ¥ WL o 60
w/s olakel SRR AF AvkAE o] gdtel FHE TPk ATRS AN 3

APLEE Aupgel E e AAUFES A el FHIE ARIAES e 4G dvka 34 9
& EPRL, ol wet AF AvbAE SASE et AW x-F W W Ao A AR FASE
(' wW)7F Holw ok 1.0 912 /mine] thatel, ok 0.040 ol3kolth. B WL ok 60 n/s olske] SR AT v}
AZ olgstel FHS EFeh: HTES Aaek BAE T

APLEE AupEel E e AAUFES A Bl FRIE ARIAES e 4G Avka 34 9
& EPRL, ool wet AF AvbAE SASE Vel AW y-F W W Ao A2 A FASE
(@ w7k A% ok 1.0 A /minel Tiskel, o 0.018 olskelth. ¥ WL o 60 /s olste] HEz AF clv}
AZ olgstel FHS TPk HTES Aek BAE T

APLEE Aupgel E e AAUFES A el FHIE ARIAES e 4G Avka 34 9
2 wgte) oF 20 wt% ol3ke] ¥A2sHE (B0, A7 (Si0) FFh: FFE (ALO) T v

71945k skE (P0;) 258 445, 29 dvkAle] ve&

=
o3
= A% AvkA] F F9)] Holkm oF 42 volkolth. & W °F 60 m/s olste] HEE A AviAlE o] &t
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