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ar3adt 53 seawieSaamu il 2541 2542 uaedl 2543 wazmswensiseanieTagnu Wl 2544 Dl 2548

(MUANATRE)
TS 2541 2542 2543 2544 2545 2546 2547 2548

Fireclay Brick 11,600 10,400 11,100 10,483 11354 12,167 12,821 13807
High Alumnina Brick 8,100 12,700 12,100 14,247 15,726 17,206 17,436 18,778
Basic Brick 3,600 12,400 13,600 15,856 17959 20,113 21,457 23,108
Kiln Furniture 3,200 3,000 3,100 2,825 3,246 3,580 3,685 3,969
Fireclay Specialty 6,700 6,000 7,100 3,108 3908 4,156 4,407 4,746
High Alumina Specially 13,200 13,200 15,100 7329 7467 7942 8478 9,130
Basic Specialty 1,500 1,900 2,200 16,496 17,815 19,390 21,053 22,673
Densecastable 4,800 6,400 5,800 5845 4932 5256 5,503 5926
Other 2,100 3,200 5,200 2,793 2879 3,240 3,790 4,082
Total 59,800 69,200 75,300 78,982 85,286 93 50 98630 | 106219
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A1319% 56 MRy lumsiwa Tae% luu

(Mu8:1W)

PRLLYE 2544 2545 2546 2547 2548
Aundn 12,659.984 | 14,604,900 | 16,463,630 | 17,692,990 | 19,530,239
A Tunsquuds 206,249 229,665 252,097 262,763 | 282,980
A llfhueunTosing 73,200 81,511 9472 | 93258 | 100433
ANMINgIsNYY 458,950 550,740 642,530 | 734320 826,110
Ardousia 1,835,800 1,835,800 [ 1,835,800 | 1,835,800 | 1,835,800
arlesodadins 100,000 100,000 100,000 | 100,000 | 100,000
ATAURYT 483,282 557,526 628,520 | 675430 745,632
A1 emiineTy 370,800 389,340 | 408,807 | 429247 450,710
33U 16,188,265 | 18,349,482 | 20,420,855 | 21,823,808 | 23,871,903

Forecast Brick 43,411 48,285 53,066 55,399 59,661
Aunudsdu 37291 380.02 384.82 393.94]  400.12
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13197 57 SruauBzhingalannuuy 1 gautsemnguinanuly

119873 viminmdaR s ()| vuSgde | foul Bxinanl @)
Fireclay Brick 68.5 482 28.92
High Alumina Brick 68.5 5.63 33.78
Basic Brick 68.5 6.23 37.38
Kiln Furniture 131.6 4.56 27.36

(i 1 gafio1gms 1941 6,000 Stroke Anti18g 14 6,000 flow)

::; o =, -1 1 q Y o o .
A1 1N 58 fTﬁﬂ’]u')mﬂsn’lmlﬂﬁﬂllaxﬁ’li‘fﬂ’lﬂ%ﬂﬂﬂﬁﬂluﬂ—ﬁﬂulﬂﬂ

Forecast

$16015 2544 2545 2546 2547 2548
Fireclay Brick 10,483 11,354 12,167 12,821 13,807
High Alumina Brick 14,247 15,726 17,206 17,436 18,778
Basic Brick 15,856 17,859 20,113 21,457 23,108
Kiln Fumiture 2,825 3,246 3,580 3,685 3,969

AT maAnH 1% (Ke)

2544 2545 2546 2547 2548

Fireclay Brick 24,829 26,892 28,818 30,367 32,703
High Alunina Brick 28,889 31,888 34,889 35,356 38,076
Basic Brick 29,055 32,909 36,856 39,319 42,344
Kiln Fumniture 13,588 15,613 17,219 17,724 19,088
Total 96,362 107,302 117,782 122,766 132,211
alFlunsdemin (3R UBTAOYOUNER D2,D6 : 62.6% N SCMA4 : 37.4%)
Aty % 36 27 3.1 25
FINUNGN (UTH) 131.38 136.11 139.78 144.12 147.72

510015 2544 2545 2546 2547 2548
Fireclay Brick 3,262,041 3,660,274 4,028,127 | 4376438 | 4,830,890
High Alumina Brick 3,795,473 4,340,318 48768371  5005472| 5624588
Basic Brick 3,817,302 4,479,255 5,151,759 | 56666561 6,255,085
Kiln Fursiture 1,785,167 2,125,053 2406907 | 2554424 2819676
Total (W) 12,659,984 14,604,900 16,463,630 | 17,692.090 | 19,530,239
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247275 nn.

103 mAnfidesgusisiaon 626 % veandnfildiamm (<o)
2544 2545 2546 2547 2548
Fireclay Brick 15,543 16,834 18,040 19,010 20472
High Alumina Brick 18,085 19,962 21,841 22,133 23,836
Basic Brick 18,189 20,601 23,072 24,614 26,507
Kiln Fumiture 8,506 9,774 10,779 11,095 11,949
60,322 67,171 73,732 76,851 82,764
Idmeugedis (u) 244 72| - 298 3n 335
147U Cycle 121.97 135.82 149.09 155.40 167.35
Snwmfld 1 | 1 1 1
Anad lWvhdesey
503 gangiildam () KW [nsl8Tewn)
ANHWUIA 1100 C 30 30 900
imauuus 750 C 3 8 24
Total/cycle 924
a1lvivh 1.83 UTW/K Wh
0T 2544 2545 2546 2547 2548
tEleciric Consumption(KWh) 112,704 125,500 137,758 143,586 154,634
Amount {(baht) 206,249 229,665 252,097 262,763 282,980
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TUIRATBITNG (KW)

310ATT M3 Tuse I S Suimeudo it kw
LiASoedaman 1 0.75 7 250 1,313
2umFedta 2 375 7 250 13,125
2R3 B TUTLUAT Y ! 5.60 7 250 9,800
P L 1 6.65 7 250 11,638
sinfeana 1 3.75 4 250 3,750
61nTanz 1 0.75 2 250 375
370 40,000
s v bustasl

F18MS 2544 2545 2546 2547 2548

lesisuda iy 0.00 1135 9.7 423 7.69
5anedInsh e 40,000 44,541.48 48,801.87 50,960.43 54,881.29
AR (1.83 uiKwh) 73,200 81,511 89472 93,258 100,433
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(Mi8:37™M)

TS inwnies yaAuA3e3ng AMINFIENYI 5%
LinSesdamian 1 200,000 10,000
28504 la 2 560,000 28,000
34R509383M5 T 1 1,130,000 56,500
a1n58u385un2 18 1 4,750,000 237,500
sinGeafia 1 599,000 29,950
61T UMz i 200,000 10,000
740U 1 1,000,000 50,000
g Sraquiiiiy 1 240,000 12,000
9. euguAuld 1 500,000 25,000

59 458,950
1 wledudanigeinm Anitgeasnu

2544 5 458,950

2545 6 550,740

2546 7 642,530

2547 8 734,320

2548 9 826,110
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$IB0NS SaueGed yaaA3eaing AudeunaTilaz T
LinSesiamin i 200,000 40,000
2in5oela 2 560,000 112,000
3.4A3 0413831473 1Y 1 1,130,000 226,000
41ASeadosiun Ik 1 4,750,000 950,000
51509 1 599,000 119,800
6.l.ﬂ"§'€lﬂli]'l$ 1 200,000 40,000
7R 1 1,000,000 200,000
8 S 19t 1 240,000 48,000
9. imouuay v 1 500,000 100,000

5 9,179,000 1,835,800
mynii 63 mssnmildiedatesludadd (nide:am)

510M3 yaem silgiwdantiy s
LanfSudgeaand 500,000 100,000
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M54 64 Msd A uResh 19 luudad)

| Fuidpsnin’ld 398.78 kg/pes

MuResAY % 3.6 2.7 3.1 25

I ‘i?i-!ﬂﬂ? (11n) 2,000 2,072 2,128 2,194 2,249
51915 2544 2545 | 2546 2547 2548

Suaumdn 96,362 107,302 117,782 122,766 132,211

N AuResHIY 242 269 295 308 332

AFUERLT (L) 483282 | 557,526 | 628,520 675430 745,632
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. AR AR
51oRAZIBYA Sruauny frirsAemey] awasd |Hedsziudenn 3od st
Lyainauauuda 1 7,500 90,000 2,700 92,700
2 wifnaudughiload] ! 7,500 90,000 2,700 92,700
3wmunaules 2 7,500 180,000 5,400 185,400
T 370,800
3 Saswndudou | mdeeeil
2544 5 370,800
2545 5 389,340
2546 5 408,807
2547 5 429247
2548 5 450,710
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(MU
TINT 2001 2002 2003 2004 2005
Old Method 22,098,691 24,576,819 27,005,784 28,195,774 30,365,141
New Method 16,188,265 18,349,482 20,420,855 21,823,808 23,871,903
5,910,426 6,227,337 6,584,929 6,371,967 6,493,238

Cost Saving
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(M28:UIM)

1. funindonns
38MNT fwau | semeSes | sawsmuituy
LinSosdaman 1 200,000 200,000
2 m3osla 2 280,000 560,000
3195043052511 1 1,130,000 1,130,000
asn5oaonnn g 1 4,750,000 4,750,000
sm3osia 1 599,000 599,000
6.Lﬂ%i’eNl,‘|]'1$ 1 200,000 200,000
7418 1uud 1100 C 1 1,000,000 1,000,000
S.Eimgmfwﬁu 1 240,000 240,000
9.meuAnI 750 C 1 500,000 500,000
10.Building 500,000
Total 9,679,000

2. Net Working Capital (RUR) 100,000
3. MlFensumsAniiums 0

1 k1)
saenlynelumansgu

9,779,000'
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3197 68 nws{ﬂﬁzﬁuﬁlmzﬂﬂmﬁﬂ (Mo
Rate (10.75%/year)
i (Rudununiotmed| Ruduse aenidioiy §IUF15E

0 8,000,000 0 0 0
1 6,400,000 | 1,600,000 860,000 2,460,000
2 4,800,000 | 1,600,000 688,000 2,288,000
3 3,200,000 1,600,000 516,000 2,116,000
4 1,600,000 | 1,600,000 344,000 1,944,000
5 0 1,600,000 172,000 1,772,000
8,000,000 2,580,000 10,580,000
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(g
318013 idwiiuns
0 1 2 3 4 5
Funinid
Funindnpuiou
{uaa 100,000 6,581,498 11,109,771 16,013,509 20,662,953 25,670,556
fudnanda 1,095,272 1,263,535 1,424,346 1,530,702 1,689,656
ssduniwdmyuiioy 100,000 7,676,770 12,373,306 17,437,854 22,193,654 27,360,211
Auniwiars
nfaedns 9,179,000 7,343,200 5,507,400 3,671,600 1,835,800 -
oI0TS 500,000 400,000 300,000 200,000 100,000 -
sdunindons 9,679,000 7,743,200 5,807,400 3,871,600 1,935,800 -
FauRUNI NG 9,779,000 15,419,970 18,180,706 21,309,454 24,129 454 27,360,211
wiliu
niiduszozdy
@miinisdh 2,170,544 2,507,071 2,828,602 3,041,403 3,359,312
miANTw 1,515,128 1,661,801 1,820,679 1,808,390 1,896,372
st Fuyzosdi 3,685,672 4,168,872 4,649,370 4,849,793 5,255,683
il Auszezvon
dudrzezen 3,000,000 6,400,000 4,800,000 3,200,000 1,600,000 -
sumilduszezen 8,000,000 6,400,000 4,800,000 3,200,000 1,600,000 -
sumiify 2,000,000 10,085,672 8,968,872 7,849,370 6,449,793 5,255,683
FIuABINY
dauro et 1,799,000 1,799,000 1,799,000 1,799,060 1,799,000 1.799.000
fivlsazery 3,535,298 7,412,834 11,661,084 15,880,661 20,305,528
JMEMUVBINU 1,799,000 5,334,298 9,211,834 13,460,084 17,679,661 22,104,528
ﬂuuf‘fﬁuuﬁ:d'swomu 9,799,000 15,419,970} 18,180,706 21,309,454 24,129,454 27,360,211
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13197 73 msawunsinrziay s Tasemsnsdilng

l.il"‘!‘u’:luagﬁ Forecast

2Auquaiunm

e

3AuquATI
i

T
3.1 Aaudan

3.2 mifudes

Busndnd (kg/pe)

33 frxldh

d Adw o
IMRANADIFLLNA
1 Fuenaoquld ()
1 Cyele it (3u)
1 Cycle Winkwh)

Atlvfe Kwh (1)

34 mIdAunTeing

ArlWAD Kwh (1)

Fireclay Brick
High Alumiza Brick
Bastc Brick
Kilo Fumiture
Std.Cost ( baht / ton )
Fireclay Brick 521.2 5463319 5,917,249 6,340,952 6.681.790 7,195,884
High Alumina Brick 502.3 7,156,008 7,298,983 8,642,369 8,757,205 9,431,723
Basic Brick 505.3 8,011,356 907912 10062236 | 108m301] 11675425
Kile Furniture 519.6 1467017 1,686,676 1,860,228 114,788 2,062,111
Totat 22008601 | 24576819 | 27005784 | 28095774 30365141
Twtinmind 14w (o) Bgde 1 doulsgfinanld @Gy
Fireclay Brick 68.5 482 28.92
High Alumina Brick 68.5 5.63 3378
Basic Brick 68.5 6.23 3738
Kiln Furaiture 1316 456 2736
thwinmani1é 2544 2545 1546 2547 2548
Fireclay Brick 24,829 26,892 28,818 30367 32,703
THigh Alumina Brick 28.8%9 31,888 34,889 35356 38,076
Basic Brick 20,055 32,909 16,856 39,319 42344
Kila Farnitere 13,588 15613 17,219 17,724 19,088
Total 96,362 107,302 117,782 122,766 132,211
swimdng vmeean.) '
Total l 12,659,98419 | 1a,604,900.17 | 16,463,629.61 | 1769298993 | 19,530,238.78
1 Fusen () 2000 2072 2128 2194 2249
308,78 s IY 242 269 295 308 332
Total 483,282 557,526 628,520 675,430 745,632
2544 2545 2546 2547 2548
62.6%| S nenvdn 60,322 67471 73,732 76,851 82,764
247.275|su.fu 244 pay) 208 n 335
HeuCyole 122 136 149 155 167
g24}1i% eI 112,704 125,500 137,758 143,586 154,634
1.83| Total 206,249 229,665 252,097 262,763 282,980
tinarlish 40,000 44,541 48,892 50,960 54,881
1.83]Fotat 73,200 81,511 89,472 93,258 100,433
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3.5 Audpusmn
i\ﬁ‘l]'l.llﬂéﬂii‘l'ﬂi 9,179.0001 Yotal 1,935,800 I 1,935,800 1,935,300 l 1,935,800 ‘ I,935,80£TI
LRI NN 506,000
36 AMNTIIAN 2544 2545 2546 2547 2548
Irmr 458,950 550,740 642,530 734,320 826,110
5% 6% % 8% )
3 7A i ’Tataf I 370,800 i 389,340 | 408,807 | 129,247 | 450, m?l
% 5% 5% 5%
T Bini I 16,188,265 ] 18,349,482 ] 20,420,855 | 21,823,808 | 23,871,903 |
3.8 Mythesiiug 2544 2545 2546 2547 2548
E—— 10.75%]|FudunamBoduaia 8,000,000 6,400,000 4,800,000 3,200,000 1,600,000
2aidug 8,000,000 | $0iiudu 1,600,000 1,600,000 1,600,000 1,600,000 1,600,000
suzfuilaz 1,600,000 | Ssmoniiie R60,000/ 688,000 516,000 344,000 172,000
Total 2,460,000 2,288,000 2,116,000 1,944,000 1,772,000
ﬁ’uuunuanmﬁu 17,048,265 19037482 | 20936855 | 22,167.808| 24,043,903
Cost Saving SoURNATS 5,050,426 5,539,337 6,068,929 6,027,967 6,321,238
Net Cost Saving 3,535,298 3,877,536 4,248,250 4219577 4424867
A8 NPV,IRR
il o i 1 1Hi 2 el 34 s
RAuaaquludunindais 9,679,000
NWC -100,000
Cost Saving before Interest& Tax 5910426 6,227,337 6,584,929 6,371,967 6,493,238
+ Depreciation 1,935,200 1,935,800 1,935,800 1,935,800 1,935,800
+padunTAnd 1 iagRL 1 ifou 1,095.272 168,263 160,810 106,356 158,954
- dfuidudu 1,600,000 1,600,000 1,600,000 1,600,000 1,600,000
T 860,000 688,000 516,000 344,000 172,000
- 9uAT 1,515,128 1,661,201 1,820,679 1,808,300
Not Cash Flow 9,779,000 6,481,498 4528272 450,738 4,649,444 5,007,603
NPV 6,655,127
IRR 46.96%
fITHIN Discounted Payback Period
o T 1 il 2 s 4 i s
Net Cash Flow 9,779,000 6,481,498 4528272 4,903,738 4,649,444 5,007,603
Accu Net Cash Fiow 6481498 11009.771f  15913,509] 20562953 25570555
FB 118,74 diou Diff 4528272 Time 12 month
& Dife 1,230,771 Time 3.26 month

8.74 mosth
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l.iw'mﬁg'ﬁ Forecast

28hmunTsiun

aa
IBImM

3Aumuni u
5 lmi

1 o
L1 Aunnn

3.2 Ariiudes

Gesnan’d (kg/po)

33mth

4 o d
IHANVADI YUY

1 Feeunvsoguta (o)

{ Cycle 11t (1)
1 Cyele W lvi(Kwh)
e Kwh (um)

34 IfunTeedns

iAo Kwh (1m)

Fireclay Brick
High Alumina Brick
Basic Brick
Kiln Furnipyre
Std.Cost ( baht / ton }
Fireclay Brick 5212 4916987 5325524 5,706,857 6,013,611 6,476,295
High Alumina Brick 502.3 6,440,489 7,109,084 7,778,132 7,882,106 8,488,550
Basic Brick 5053 7,210,221 8,166,521 9, [4:6,0 12 9,757,171 10,507,882
Kila Fumiture 519.5 1,321,126 1,518,008 1,674,205 1,723,309 1,855,899
Total 19,888,822 22,119,137 | 24305206 | 25376197 | 27,328,627
iR TR (k) utiigan 1 oulFgiedald o
Fireclay Brick 68.5 4.82 28.92
High Alumina Brick 68.5 5.63 33.78
Basic Brick 68.5 6.23 3738
Kiln Fumiture 1316 456 27.36
dmiundndly 2544 7545 2546 2547 2548
Fireclay Brick 22,346 24,203 25,936 27330 20433
High Alumina Brick 16,000 28,699 31,400 31,820 34,268
Basic Brick 26,150 29,618 33,171 35,387 38110
Kila Furnihire 12,229 14,051 15,497 15,952 17,179
Total 86,725 96,572 106,004 110,489 118990
sIunBn(mronn.)
Total 12,393,985.77 | 13,143410.15 | 14,817,266.65 | 15923,690.93 | 17,577,214.99
1 §ui1ﬂ‘l (un) 2000 2072 2128 2194 2249
398.78 i'll.1"il1.1’f' 217 242 266 277 208
Total 434,954 501,773 565,668 607,887 671,068
2544 2545 2546 2547 2548
62.6% |1 Bwaunda 54,290 60,454 66,359 69,166 74,488
247.275]vu.du 220 244 268 280 301
2}su.Cycte 110 122 134 140 151
924]af5wrer bt 101,434 112,950 123,982 129,228 139,170
1.83| Total 185,624 206,699 226,887 236,487 254,682
Wi 40,000 44,543 48,892 50,960 54,881
1.83 Total 73,200 81,511 89,472 93,258 100,433
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3.5 AuAeus .
auuniosins 9,179,000] Total 1,935,300 | 1,935,800 1,935,300 1,935,300 | 1, 935,30?‘
2113 500,000
3.6 Amhigaiay 2544 2545 2546 2547 2548
ITotul 458,950 550,740 642,530 734,320 826,110
5% % % 8% 9%
37 mbrmiinau Total [ 370,300[ 339,340' ms,.ml 429,247' 450, nal
5% 5% 5% 5%
SAHNPIT N | 14,853,313 | 16,816,273 [ 18,686,431 | 19,960,689 ' 21,816,018 [
agmsinziug 2544 2545 2546 2547 2548
ﬁ'm'lﬁﬂﬂu“;u 10.75% i unamioduan 8,000,000 6,400,000 4,800,000 3,200,000 1,600,000,
2uduf 8,000,000 |$103udy 1,600,000 1,600,000 1,600,000 1,600,000 1,600,000
Szl 1,600,000 {3 1omemila 260,000 688,000 516,000 344,000 £72,000
Total 2,460,000 2,288,000 2,116,600 1,944,000 1,772,000
Mmunuaoniis 15,713,313 17498273 | 19202431 | 20304689 | 21988018
Cost Saving feutinatil 4,175,568 4,620,864 5,102,778 5,071,508 5,340,609
Net Cost Saving 2,922,856 3,234,605 3,571,943 3,550,055 3,738,427
A1HI0L NPV, IRR
Hio 1 2 s i 4 s
Auanpuhudunindons 4,679,000
NWC -100,000
Cost Saving before Interest& Tax 5,035,508 5,308,864 5,618,775 5,415,508 5,512,609
+ Depreciation 1,935,300 1,935,800 1,935,800 1,935,800 1,935,800
+HadtansAnd 1 iagAu | e 985,745 151,437 144,729 95,720 143,059
- fwAudEuAn 1,600,000 1,600,000 1,600,000 1,600,000 1,600,000
R 860,000 688,000 516,000 344,000 172,000
- SuATE 1,252,653 1,386,259 1,530,833 1,521,452
Net Cash Flow 9,779,000 5,497,053 3,855,449 4,197,045 3.972,195 4,298,016
Nev 4,420,812
IRR 36.62%
fi143st Discounted Payback Period
o T 1 G i3 i 4 it s
NetCash Flow 9,779,000 5,497,053 3,855,449 4,197,045 397,195 4,298,016
Accu Net Cash Flow 5,497,053 9352,502) 13549547 17521743 21,819,758
PB 21 1.22 Fou Diff 4,197,045 Time 12 month
1 Diff 3,770,547 Time 10.78 month
1.22 month
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a P |
L9112uBg" Forecast

2upumsiy

T

3 AU
FU
Timi

&
3.1 Aundn

3.2 Arfiudes

susmanld (kgp)

3amhldh

d dw o
winidoayudia
1 Surnsoyu W (ke)
1 Cyele 11 (1)
1 Cyete 16 IM(Kwh)
A1 1B Kwh (um)

s4minfiundasins

flde Kwh fumwy

2544

2545

2546

2547

Fireclay Brick

- IHigh Alumina Brick

Basic Brick

Kila Furnitare

Std.Cost ( baht/ ton )
Fireclay Brick 5212 6,009,651 65089741  6975047| 7349989 | 7915472
High Alurmina Brick 5023 7,671,708 8688881 | 9s0s06| eemess] 10374898
Basic Brick 505.3 812,492 9981303 | 11178459 | 11925431] 12842967
Kiln Furniture 519.6 1,614,709 1855344 2046251 2106267 2268322
Totat 24,308,560 27034501 | 29706363 | 3n015352| 33400655
i@ 1huuy ke uuigae 1 faulSgiindald ¢y
Fireclay Brick 68.5 482 2892
High Alumina Brick 68.5 563 33.78
Basic Brick 685 623 3738
Kils Fusniture 5316 156 2736
i daRl¥ 2544 2545 1546 2547 2543
Fireclay Brick 27312 20,581 31,69 13,403 35973
High Alumina Brick 31,778 35,077 38378 38,891 21884
Basic Brick 31,961 36,200 40542 43,251 46579
Kita Furaiturs 14947 17,474 18941 19,497 20997
Total 105998 118,032 129,561 135042 145,432
snunial umdenn.) 39,
Total I 13,925,982.60 | 16,065390.18 | 18,109,992.57 | 19.461,288.92 | 21,433,262.66
1 Susien () 2000 2072 2128 2194 2248
3op.78}au Al 266 296 325 339 365
Toat 531,610 613,278 691,372 742,973 220,195
2544 2545 2546| 2547 2548
s2.6% | naundin 66355 73,888 81,105 84,536 91,041
247.275vu5u 268 299 328 342 368
2|aucyele 134 149 164 m 184
924[1f5 eIt 123,975 138,050 151,534 157,945 170,097
1.83| Torat 226,874 252,632 277,307 289,039 311,278
Wanaidh 40,000 44541 48,892 50960 54,821
183 Forat 73,200 81,511 89,472 93,258 108,433
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3.5 Audansim
amunioedns 9,179,000| Total 1,933,300 1,935,800 1,935,800 1,935,800 | 1,935,@
amg 500,000
3.6ATgaTn 2544 2545 2546 2547 2548
]rm: 458,950 550,740 642,530 734,320 826110
5% 6% T 8% 9%
3.7 frrawiinau |rara: I 376,800 I 389,340 | 408,807 | 29247 [ 450,710 |
5% 5% 5% 5%
sh3Elmi | 17,523,216 | 19,888,691 | 22,185,280 | 23,686,926 [ 25,927,788 I
38 mssisiug 2544 2545 2546 2547 2548
E—T 10.75%|Tudunamiedudm 8,000,000 6,400,000 4,800,000 3,200,000 1,600,000
Juiug 8,000,000 |3 0i3ufu 1,600,000 1,600,000 1,600,000 1,600,000 1,600,000
dnsfila 1,600,000 |3 0ABmidlo 860,000 688,000 516,000, 344,000 172,000
Total 2,460,000 2,288,000 2,116,000 1,944,000 1772,000
ﬁununuanmﬁa 18383216 20576601 22,671,280 | 2403090261 26099788
Cost Saving flausnmi 5,925,344 6,457,310 7,035,083 6,984,426 7,301,868
Net Cost Saving 4,147,740 4,520,467 4,924,558 4,889,098 5111307
fliuit NPV, IRR
o i1 1 2 T3 Tt 4 i s
Guamulufimindonas 9,679,000
NWC -100,000
Cost Saving before Interest& Tax 6,785,344 7,145,810 7,551,083 1328426 7473868
+ Depreciation 1,935,800 1,935,800 1,935,800 1,935,800 1,935,800
+ HaRUATARA1IAGAL 1 1Aou 1,204,799 185,090 176,891 116,991 174,850
- duidudu 1,600,000 1,600,000 1,600,000 1,600,000 1,600,000
" 860,000 638,000 516,000 344,000 172,000
] 1,777,603 1937343 2,110,525 2095328
NetCash Flow 5,779,000 7,465,943 5,201,096 5,610,431 5,326,603 5,717,189
NPV 8,889,441
TRR ST.10%
fITWt Discounted Payback Period
o 31 i 2 i 3 it 4 T 5
Net Cash Flow 9,779,000 TA65943 5,201,096 5,610,431 5,326,693 5,717,189
Accu Net Cash Flow 7465943 12,667,039  18277471] 13604063 29321353
PB 1l 53440 Diff 5,201,096 Time 12 month
1 Diff 2,888,039 Timo 6.66 mouth

5.34 month
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LV WIUB§N Forecast

¥ =
2AUNUNTIWILIRL

o r
AT

3AunumIiHLY
Filmi

g
3.1 Auvan

3.2 TS

Rusman’R (kg/pe)

33d71h

a o <&
mannfseyuuda
1 Fumnsonuls ()
1 Cyele tirvu (1)
1 Cyele 14T (kwh)
Ao Kwh (um)

14 a1 Iifluntesdng

ldae Kwh ()

2544 2545 2546 2547 2548
Fireclay Brick '
High Alumina Brick
Basic Brick
Kiln Fumiture
Std.Cost{ baht/ ton )
Fireclay Brick 5212 5,863,319 5917,249 6,340,952 6,681,790 7,195,884
High Alumina Brick 5023 7,156,008 7,898,983 8,642,369 8,757,895 0,431,723
Basic Brick 5053 8,011,356 9073912 | 10162236 | 10841301 ] 11,675,425
Kila Furniture 519.6 1,467,917 1,686,676 1,860,228 1.914.788 2,062,111
Total 22,098,691 | 24576819 | 27005784 | 281957741 30365141
o dnd M kg 1dgde 1 RorSyiinanld Gu
Fireclay Brick 68.5 4.82 2892
High Alumina Brick 68.5 5.63 33.78
Basic Brick 68.5 623 3738
Kiln Furniture 1316 436 2736
twmiindaitld 2544 2545 2545 2547 2548
Fireclay Brick 24,829 26,892 BRIR 30,367 32,703
Nigh Alumina Brick 28,889 31,88% 34,889 35,356 38076
Basic Brick 29,055 32,909 36,856 39,319 42344
Kiln Faraiture 13,588 15613 17219 17,724 19,088
Total 96,362 107,302 147,782 122,766 132,211
T'lfl'll“aﬂ( ll'l'ﬂﬂ'ﬂflﬂ.) .
l Total 11,393,985, 7;1-13,144,419.15 I 14,817,266.65 I 15,923,690.93 | 17,577.214.96
1 $us 1A ) 2060 207 2128 2194 2249
0p.78ju A 242 269 295 308 332
Total 483,282 557,526 628,520 675,430 745,632
2544 2545 2546 2547 2548
62.6%] \Banaundn 60,322 67,171 73,732 76,851 82,764
247.375|vuu 244 272 208 3tl 335
2 ouCycie 122 136 149 155 167
924 S trivh 112,704 125,500 137,758 143,586 154,634
1.83| Torar 206,249 229,665 252,097 262,763 282,980
Y 40,000 44,541 48,892 50,960 54,881
1.83| Totat 73,200 81,511 89,472 93,258 100,433
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15 Andeusial
aapuAtpidng 9,179,000| Total 1,935,330] 1,935,300] 1,935,800 1,935,300 I 1,935,300 I
0T 504,000
1.6 Anigaion 2544 2545 2546 2547 2548]
LTotal 458,950 550,740 642,530 734,320 826,110
5% 6% % 8% 9%
3.7 mfandinau |Tom.l | 370,800 ] 389,340 I 408,807 I 429,247 | 450,710 I
5% 5% 5% 5%
sandwqislva l 14,922,266 [ 16,888,992 | 18,774,492 I 20,054,509 I 21,918,879 ]
38 myfziiug 2544 2545 2546 2547 2548
é‘ﬂﬂﬁﬂﬂ_l'ﬁﬂ 10.75%|iufunamasdiain 8,000,000 6,400,000 4,800,000 3,200,000 1,600,000
Qaiiug 8,000,000 | duiSudy 1,600,000 1,600,000 1,600,000 1,600,000 1,600,000
frzAuilaz 1,600,000 J5rwronidi 860,000 638,000 516,000 344,000 172,000
Totl 2,460,000 2,288,000 2,116,000 1,944,000 1,772,000
ﬁ’unmms\on:ﬁu 15,782,266 17576992 | 19290492 | 20398509 22090879
Cost Saving foutna il 6316424 6,999,827 7,715,292 7,797,266 £274,262
Net Cost Saving 4,421,497 4,899,879 5,400,704 5,458,086 5,791,984
fillIs NPV,IRR
o 3H 1 3 2 s iHia it s
Auamulufmindans 9,679,000
NWC -100,000
Cost Saving before [nteresti Tax 7,176,424 7,687,827 8,231,292 8,141,266 8,446,262
+ Depreciation 1,935,800 1,935,800 1935800 1,935,800 1,935,800
+HadunTAR 1 TagAY 1 Aoy 989,772 152,056 145324 96,111 143,644
- SofuFudy 1,600,000 1,600,000 1,600,000 1,600,000 1,600,000
- shwaanily 860,000 682,000 516,000 344,000 172,000
- d1wmil 1,894,927 2,099,948 2,314,588 2,339,180
Net Cash Flow 9,779,000 7,641,997 5,592,755 6,096,465 5914,589 6,414,526
NPV 10,151,743
IRR 61.48%%
140 Discounted Payback Period
o i ihi 2 [Bs 3 4 s
Net Cash Flow 9,779,000 7,641,997 5,592,755 6,096,465 5914,589 6414,526
Accu Net Cash Flow 7,641,997 132347521 19331217 252458060  31,660333
FB 11459 dsu Diff 5,592,755 Time 12 month
&1 Diff 3,455,752 Time 7.41 month

4.59 month
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28umuarsiuy

am v
Pl

3Auqumsiu
S5l

3.1 dundin

3.2 Audes

Funndnlk (e/pe)

33 Td#h

d uly 4
manrfidoaguudla
1 Fuermnsayu'lé (g}
1 Cycte i1y (Fu)
1 Cyole 14 v(EwH)

ATIMED Kwh (1)

3.4 TfunToadng

A1ldan Kwh (um)

2544'

2545

Fireclay Brick

| High Alumina Brick

Basic Brick

Kilo Fumniture

2546

S4d.Cost  beht/ ton )
Fireclay Brick 5212 5463319 5917249 6,340,952 6,681,790 7,195,884
High Alumina Brick 5023 7,156,008 7,898,983 8.642,369 8,757,895 9431723
Basic Brick 5053 8,011,356 90739121 1016236 | 10841301 11675425
Kiln Furniture 5196 1,467,917 1,686,676 1,860,228 1,914,788 2,062,111
Tout 22,008691 | 243768191 27005784 | 28195772 | 30365141
T and 1w (k) 1 Sgwo 1 Aou|Bgfindald ¢y
Fireclay Brick 68.5 4.82 2892
High Alumina Brick 6R.5 5.63 3378
Basic Brick 685 623 3738
Kiln Fumiture 1316 456 1736
imiinmdailg 2544] 2545 2546 2547 2548
Fireclay Brick 24829 26,892 28,818 30367 32,703
High Alumina Brick 28,880 31,388 34,889 35,336 38076
Bosic Brick 20,055 32,909 36,856 39,319 42,344
Kila Farsiture 13,588 15613 17,219 17,724 15,088
Total 96,362 107302 17,782 122,766 132211
T'Iﬂ'lﬁ‘lgﬂ( ﬂTﬂdﬂﬂﬂ.)
|rm1 I 13,925,962.60 ] 16,065,390.18 | 18,109,992.57 | 19,462,288.92 | 21,483,262.66
1 Susm ) 2000 2072 2128 2194 249
398.78|suAlE 242 269 295 308 3
Total 423,282 557,526 628,520 675,430 745,632
2544 2545 2546 2547 2548
626%|1Fmaundn 60,322 67171 7,132 76,851 82,764
247.275|9u5u P37 m 298 3t 335
2|2uCycle 122 136 149 155 167
924/ 1S narlvith 112,704 125,500 137,758 143,586 154,534
1.83| Forat 206,249 229655 252,097 262,763 282,980
AEAT 40,000 44,541 48,892 50,960 54,881
1.83| Totat 73,200 81,511 89,472 93,258 100433
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3.5 fudousim
ARt oLEns 9,179,000 Toral 1,935,800 1,935,800 1,935,300 1,935,800 [ 1,935,800 |
21917 500,000
3.6 ANITgATAYY 2544 2545 2546 2547 2548]
[ Teotal 458,950 550,740 642,530 734,329 826110
5% 6% % 8% 9%
3.7 mhanitnau |Tatal | 370,800 I ‘389340 | 408,807 | 429,247 I 450,710 |
5% 5% 5% 5%
s inel | 17,454,263 | 19,809,972 I 22,067,218 [ 23,593,107 I 25,824,927 I
32 mrsrsineg 2544 545 2546 2547 2548
Fnsrenido 10.75%]|Fudunantiedunn 8,000,000 6,400,060 4,800,000 3,200,000 1,600,000
g 8,000,000 |$301¥1dn 1,600,000 1,600,000 1,600,000 1,600,000 1,600,000
srzAuilaz 1,600,000 | $wmendio 860,060 688,000 516,000 344,000 172,000
Total 2,460,000 2,288,000 2,116,600 1,944,000 1,772,000
ﬁuqmquﬂamﬁu 18314263 | 20497972 | 22583218 23937007} 25996927
Cost Saving Rounn 3,784,428 4,078,847 4,422,566 4,258,668 4,368,215
Net Cost Saving 2,649,099 2,855,193 3,095,796 2,961,067 3,057,750
AT NPV, IRR
o it 2 i 3 4 s
funaguluduningonay 9,679,000
NWC ~-100,000
Cost Saving before Interest& Tax 4644428 4,766,847 4938566 4,602,668 4540215
+ Depreciation 1,935,800 1,935 800 1,935,800 1,935,800 1,935,800
+ HARWIASAARIARAL 1 1Heu 1,200,772 184,471 176,300 116,601 174365
- s wRwEuAY 1,600,000 1,600,000 1,600,000 1,600,000 1,600,000
T 850,000 688,000 516,000 344,000 172,000
- 1wn1i 1135328 1,223,654 1,326,770 1,277,600
Net Cash Flow 5,779,000 5,321,000 3,463,790 3,711,012 3,384,200 3,600,679
NPV 3,158,510
IRR IL20%
11490 Discounted Payback Peried
o it 1 117 2 T3 a4 i s
Net Cash Flow 9,779,000 5321,000 3,463,790 3,711,012 3,384,209 3,600,679
Accu Net Cash Flow 5,321,000 8,784,789 12495801 15880009 19,480,778
PB |z‘~i| 3.21 fiou Difr 3,711,012 Time 12 month
a1 Dit 2,716,801 Time 8.79 month

3.21 month
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B60504- SRR

B6050 Shaping Machine

160
| 486
580
-

R 1965 185
~ 1513 700037 |
A £y
N e
& S
R S U
m url X
0 T —FF IN

150x150TABIHRIS0 /

4-M16x3000ENR

930 | 430 RFEE
1850 saE
RS EINES

B RN FEINKRICEVER, B
NIREDUHNTE. TE. HRELSFE
EEES, W& CRHENHOEH, #K
BN IHENRSESHNRE0ESE
E.

This machine is designed for shaping
plane and formed surfaces. If used for
shaping plane surfaces, T-slots and dovetail
slots, etc. on narrow and long workpieces,
the machine will obtain much higher
productivity. With the equipment of a
special vice or a dividing head, the
machine can be used for processing the
end surfaces and slots with equal distance
on cylindrical or rectangular workpieces.

EERUTE
Specifications
RANMRE Max. Shaping length 500mm
BirEEE LIFEmE: A Max. distance, from lower edge of ram to table 370mm

" 7KFEhoriazontal 500mm

% Max. travel of table
T{EER ISR ax. tra FGvertical 300mm
. e sHiwithout vice { +907
i Max. swivel angle of table

TIFERAOBRE g HEwith vice +55°
s KERTE Max. vertical travel of tool head 110mm

e 15, 24, 37, 51, 64, 80
B NTETERE Frequency of ram strokes 102, 126, 158times/min
BEE-RIIEBELE Table feed per ram stroke

.- HEEvertical 0.0845mm
— Pawl riding over 1 ratchet tooth
B — 18K g 7k Ehoriazontal 0.133mm
FEHvertical 0.845mm
1 ridi 10 ratchet teeth
olE Loy it Pawlricing over 10 ratc 2K 3Fhoriazontal 1.33mm
TINE Moter 3kW 1420r/min
BHRY (BExExHOFANKE | Vice measurements (Width x Depth X Max.apening) 240 % 64 x 215mm
BEINERY (EXEXE Overall dimensions {L x W x H} 1943 x 1160 X 1533mm
. ] SL§HExprot 2150 x 1340 x 1470mm
< B Packing Size (LxWxH

BBRBRY (RxRAx2 9 Size { ) A Improt 2210 % 1450 X 1470mm
BE Net weight 1800kg
E3p ] Gross weight 2100kg

SEAANBIESRTRBUERN, FBTE%. o
e descriptions and specifications given in the pamphlet are subject 1o alieralion without notice.



GRIND-X AC:

OKAMOTO PRECISION SYSTEMS

ﬂ'lﬂﬂ 28 me"mmm.

Features

(1 Centralized Controls (Pendant
Mount)...Okamoto Saddle Type
Surface Grinders incorporate
centralized controls for ease of
operation, convenience and safety.

Q Longitudinal Table Feed...

The combination of table dogs and
proximity switches in the saddle
assures smooth, quiet table re-
versal and increased operator
safety. When the automatic cycle is
completed or stopped manually,
the worktable stops at the right end
of its stroke. This facilitates easy
workpiece loading and unloading. -
Table hydraulic spesds range from
0.3 m/min to 25 m/min. Okamoto's
unique hydraulic circuit design
enables easier machine setting for
increased productivity.

2 Automatic Down Feed...

Easy reversal of the saddle actu-
ates the automatic downfeed. The
grinding wheel is fed down auto-
matically to a total depth of 0.5mm
standard, and automatically stops
when the prescribed depth is
reached. A feed amount adjustment
screw permits incremental
downfeed adjustments ranging from
0.002 mm to 0.03 mm. A simple
touch of a fine feed lever provides
manual fine feed in increments the
same as selected in automatic
operation.

B sa-+

< ST SERIES

PreCIS|on Saddle Type
Surface Grinder

U Solid State Control...

Okamoto Saddle Type Surface
Grinders incorporate solid state
controls for maximum reliability and
accuracy control. The low voltage

-+24 VDC) printed circuit board is

convenientiy mounted directly
beneath the contral panel.

U Autotnatic Lubrication...

When the hydraulic pump is
started, an oil sump located on the
top of the column delivers constant
lubrication to all the slide ways and
vital machine components. The
system is gravity activated and
requires no adjustments. Lubricat-
ing oil is constantly reciculated and
filtered.

- Dkamuoto’

Machine piclured with oplions. -
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63T lsast 84T Standard Accessories
4 605 x 380 $05 x 400 805 x 400 @ Grinding Wheel
R T 453918 ‘ Wheel Ad
S ahed [N il 715-3125 n5-305 725-5115 ® Wheel Adaptor
e s S b “Ta5-3475 475-3475 475.5075 @ Automatic Demagnetizing Controller
10 120 420 700 o Diamond Tool with Holder
. o Necessary Tools
5 i m i @ Leveling Bolls and Plates
Ty 300 400 40 ® Instruction Manuol
..'?'N 650 750 750 950 Wheel Puller
ifo] 230 Mo 40 4“0
M 1xi7 1x37 I W7 3xt7
- Optional Accessories
2‘73"25 94';"25 2‘73"25 2?"25 o Electro-Magnetic Chuck
: - @ Coolant System
; ; 3 @ Magnetic Dust Separaior
SSRACRCd 3 05-12 05-20 05~ 0.5-2 @ Coolunt System with Dust Suction
4 ”!iﬂ 2‘] - 2‘]"] (5).1 4 2‘2"’ ® Manual Over the Wheel Dresser
e A T o T 002 o0 @ Hydraulic Over-the-Whee! Dresser
_,.,.r e @ Radius Dressing Device
f _ @ Side and Angle Dresser
o ggﬁggg g%gg: A gggggg: g%;gg; ' - Micro Feeder for Cross Movement*
x 05 — o 5 05 AN @ Grinding Whee! Balancing Stand with
000 0002 0002 000 . Test Arbor
I 0002 0002 0.002 0.007 ® Balundng Yest Arbor
1] 4007480 400/480 400/480 400/480 @ Hydraulic 0if Temperniure Reguiator
: @ Grinding Wheel Adoptors
T x19x508 | $5xBxiZ | B5xMxll | 355x38x50 * Option installed ot Factory
i 205x19x508 305x38x 14 305x38x 1% 05x38x 127
] 3000/3600 1500/1800 1500/1800 1500/1800
NP 15/ 37/4 37/ 31/
/P 075 /4P 15/4 L5/4 22/4
[P 04/4F -l o4/e 04/4p 04 /4
] 80 190 140 140
T oE iRy TS 16bx 1778 | 675 x1903 1766 | 2675 % 21341768 | 3809 x 24X W18
g LN ATINR
k) 10 1900 230 300

GRIND-X

OKAMOTO PRECISION SYSTEMS OKAMOTO MACHINE TOOL WORKS, LTD. (SINGAPORE BRANCH)

10 Riverside Road, Singapore 739082 (Woodlands Newtown Entrance at Marsiling Lane)
Okamoto Tol : (65) 362 3818 ® Fax : (65) 362 3368 @ e-mail: ojsnet@mbox3.singnet.com.sg
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550%200
mm |47.5-397.5 _— —_— —_— —_—
Distance fmm Table I egsmm wheel | mm |  — 22.5-322.5 22.6-622.5
M to Unders:de of Wheel =
$305mm wheel | mm — 47.5~347.5 47.5-547.5
% Dim. of Standard Ghuck{LWxH) mm | 500<200xB0 | 60030080 [ B00x400x105 | 600x500x110] 850x400x105 | 900x500x110 | 1000x500x110
3 Table Load Capacity including Chuck kg 200 420 700
x;ﬁi T-Slots (WidthxNo,) mm 171 17x3
1 Max. Travel mm 650 750 l a50
A Longitudinal Fead m/min, 0.3-25 .~ | 3-25
M Hand Feed per Revolution mm —— a7
Mazx. Travel mm 230 340 440 | s40 | 440 540 540
Intermittent Traverse Feed mm 0.5-12 0.5-20
Grinding Feed m/min. o-1
<4 Max. Rapid Feed m/min. 1
ir] Jog Feed mm/min 0~790
i Manual Pulser Feed mm/min 0.0001/0.001/0.01 T
Max. Travel mm 350 300 500
: m/min 01
m i
mm/min 0-~790
Manual Pulser Feed mm/min 0.00001/0.001/0.01
| Diameter(50/60)xWidth»Bore mm | $25x18=g50.8 $355/305%38x H127
Speed (50/60Hz) rpm | 3000/3600 T H500/1800
Grinding Wheel Spindle kWhp| 152 376
Cross Feed{AC Servo Motor) KW hp 0.9 1.2
.| Vertical Feed{AG Servo Motor) KW hp 0.55 0.7
|+ 1 Hydraulic Ol Pump kWhp| 0751 5.5 2 | 223
Power | Disired Power Consumgption Including Electro- ol A
] . | Magnetic Chuck and Coolant System
- | LenghtxWidth xHeight mm | 240518402471 {2725 20mex 240} 725 X218 406 27 25X 4G X667 | 11022082713 | IEHBAGKIBNL | 4N
Weight | Net Weight kg 2100 2800 | 3200 | 3500 4000 4800 4800

Note:The contents of this catalogue are subject to change without notice.

2 axes: vetucal(Y). cross(Z)

F-e (4 digits)

2 axes

80m

+6 digits, X 32 Pairs

-0.0001mm

“Positioning, Linear, cricular Maniat puilse genesator, 1pulse-0.0001mm
+7 digits Jog: 0-780 mm/rin.

s scoorde | Repid feed, 1000mm/min.

Other funcnon

) 9—Inch monochrome CHTIMDId'taracter CP.DN run @ Manual absolute ® Machine
| disptay tock ® M function qukOFsed hold @ Program protection® Stored pitch eror
compensation @ Offget amocnt input @ Tool offset, Cutter com

Keyboad-type manual jor mg nché ,1m RS032C® Seif-Hiagnosis fwwtlc;rn
— — @ Emeécgency @ Custorh macro® Autormatic
ELA R5244-A or'|50840(automatically coloiation and dacolecation ® Dwencem;- Retism to the fefetence po§°'
sele_cte_d when entering tape program) on ® Setting axes coondinate: '® Decimal poiﬁt lnputlca]culator ty-
Go_mbl.ned uso of Absolutall n pacpy%'lmlnmo hol?isg onmpensaﬁor;lActual eWe ind;catuon
G-++{2digits) poirit indication ® Programi protect & Tape memary-editing
M:-(2digits)

#Single blook! Optional stop® Optional

lStandadepeed

50HzZ 205mm 3000rpm 1931/ min, 1673m/min.
60Hz 3600rpm 23t7m/min. 1725m/min.
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SP520VS L
11" X 52"table - ) I 11" X 52%able
SHP heavy cutting strong head I 5HP heavy cutting strong head
NST#40 spindle material SAE4115(SCMA415)ull piece by | Ml Direct construction on Ram & Column 3
Hardened & ground W NST#40 spindle material SAE4115(SCM415)full piece by I
| Turcite-B on XY ways, slideways, XY gibs Hardened & ground
Hardened & ground on XYZ slideways & table M Turcite-B on XY ways, slideways, XY gibs
Electroless nickel-phosphorus process on XY Lead screws | Ml Hardened & ground on XYZ slideways & table
Grinding on table T-slot Il Square ways on Y & column
Square ways on Y & Column M Highly improved on Vari-Speed head
Highly improved on Vari-Speed head #ll Precise C5 double nuts ball screws on XY axes
| Dia.}-1/2"(38Bmm) lifting screw H Dia 1-1/2"(38mm) lifting screw
{ Lifting motor & Blectric box K Lifting motor & Electric box
{ Leveling screws & plate on base M Auto lubrication
I Strict required scraping with high precise accuracy M Leveling screws & plate on base

B Strict required scraping with high precise accuracy



P 4
MW 3L AToae

Standand equipment

*

Drill head
The drill head can be raised and lowered by hand lever and is turnable 360° around
the colurmn to faciitate drilling in different posilions.

Gear bax _
Tha gears are made of steel and fabric laminate for quist running. All shafts are made
of toughened steet. Coupling components are hardened.

The spindie is made of steel and adjustably journalied in the ball and

roller bearings. The roller bearing is located round the spindle taper

which ensures-firm mounting of the tool. The spindie Is counterbalanced
with a tension spring. The spindie is provided with a threaded spindle nose
and locking nut and thus prepared for mounting a miling chuck.

Depth stop

Depth stop for spindia feed is mounted on the gear arm. By this depth stop
theee different drill depths can be obtained in the same working operation
and the whole down feed movernent of the spindie can be used.

Tatle arm
‘The table arm can be lowerad and raised and is turnable 360° around the column.
The table is rectangular and as standard provided with coolant channel and T-slots.

Column

The column is made of steel to ensure high rigidity of the machine.

This gives good precision and a minimum of deviation from the stipulated
angle between drill and table.

«Toal giector

Accessories

Buitt-in too! ejector for rapid changing of tools.

Safety .
The machine is as standard equipped with thermal overicad
switch, no-volt telease and emergency stop.
Multispindle machines

$-25 is also being produced in multispindle
performance with 2, 3 and 4 spindies. The table
is fixed and equipped with T-slot and coolant
channet. Every drill head is as standard mounted
in fixed posftion on the table.

Reverstbie hand or foot switch
Foot operated switch
Coolant equiproent




LT NI Yy (T

Multitherm® N 41/M

Multitherm® Wirmebehandlungstfen /-

# Gasdichte GlGhmuffe! mit Schutzgaseintritis- und Ausirittsdifinung
@ Tir mil wassergekhiter Dichiung

o Max. Oberdruck: 0,3 bar

& Hochwerlige, mehrschichlige Isolierung

@ Hochwertiger Heizdrahl, auf Tragerohren aulgezaogen

¢ Behelzung von zwei Seiten und Boden

# Bodenheizung mit Silicium-Carbid-Platte abgedeckl

# Sehr gleichmaBige Temperaturverteitung

e Ofengehiuse aus aluminieriem Stahlblech

# Hochwerlige, 2-schichlige Einbrenn-Lackierung

» Elektronische Regelaniage mit Thermoelement PI-Rh/FL Typ S
¢ Zusitrliches Sicherheilsschiitz zum $chulz des Ofens

# Normalspannung 4G0 V 3/N, Sonderspannung maglich

iy oy, HOEETY
K Al RS oy
MNT 32 ATOUYLRINRHYTINNE

‘Multitherm™. Heat-Treatment Furriaces

@ Protective gas retorte with gas inlel and oullet conneclion
@ Door with watercooled sealing

& Max. pressure: 0,1 bar

& High-grade multifayer insulalion

# High-quality heating elements, supporied on lubes

® Heating from two walls and bottom

@ Botiom heating covered by silicon-carbide-plate

® Very uniform lemperature distribution

@ Furnace casing made from afuminized sheet-steel

@ 2 coals of high grade ename! paint

® FElectronic control syslem with thermocouple P-Rh/PY, type S
@ Addilional safety contactor 1o prolecl the furnace

@ Standard voltage: 400 V 3/N, special voltage possible

- . P - —
/-Technical Data " . : =~ — — bt
Modellf
model
N 2iM 220 300 150 70l 830 950 760 ] 10 | 200 I !
N 41/M 320 450 150 e30 1o 7ee | 13 | 420 . :E
N /M § 1100°C [ 450 700 150 | 50 | 1250 1550~ 900 | 20 | 1000 l] ]
N 161/M 500 700 240 300 1550 1050 | 30 | 1110 s
N 321/M 700 1050 240 | 180 | 1550 1900 1050 | 47 | 1550 l
™.

Ofen In anderen Grofién auf Anfrage, Other dimensions available,
Technische Anderyngen vorbehalten. fight reserved 1o change specitication.

or



Multitherm® N60/A

Multitherm® Luftumwilzéfen .- - - Tmax 750°C

@ Hochwertige, mehrschichlige Isolierung

¢ Hechwertiger Heizdraht, auf Tragerohren auigezogen

® Innenbehalter aus hochlegierem Edelstahi

8 Luftumwilzgeblise in der Ofendecke

# Zufiihrung der umgewdlzten Luft durch den Bodenrast

@ Hoher Luftwechsel

@ Ausgezeichnete Temperaturverteilung

{4+ 5°C, Ghtektasse A03/C 07 DIN 17052)

® Olengehduse aus alumninierten Stahitlech

® 2-schichtige Lackierung

@ Tirsicherheitsschalter
, ® Elektronische Regefantage mit Thermoelement P-Bh/PL, Typ S
B Automatische Schaltung des Geblases

# Normalspannung 380 (400} V 3/N, Sonderspannung méglich

Multitherm® N 250/A

“ WMultitherm® Air-Circulating Furitaces . Tmax 750°C".

® High-grade multilayer insulation
® High-quality healing elements, supporied on lubes
® Internal box of high alloyed steel
@ Fan for air-circidalion in the roof
® Air is blown lhrough the bottom graling
@ High ventilation rate
@ Excellent heat distribution
(+ 5°C, class AQ3/C 07 DIN 17052)
@ fFurnace casing made from atuminized sheet-steet
® 2 coats of enamel paint
® Door safety switch
@ Electronic conlrol system with thermocouple P-Rh/Pt, type S
@ Swilching the fan avtomatically
® Standard vollage: 380 (400) V 3/N, special veltage possible

m— ——— - [ e
-/ Technical Data < “C.]M —b -
Madal/ Trax a b ¢ |uer| A B c | w | 0
N 30/A 300 400 250 30 | eo0 670 630 5§ 1130 I |
N B0/A 350 500 350 6 | 710 760 760 8 | 225 ¢ i
N120/A | 750°C | 450 600 450 | 120 | 810 s8e0 as0 | 12 | 280 1 I
N 250/A 600 750 60d | 250 | 1000 1010 1140 § 18 | 750
N 500/A 750 900 750 | 500 f §140 1160 1300 | 27 | 980 l |- "I‘“
L] 1

Technische Angerungen vorbahalten. / Right reserved 1o change specification.
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feehansIuIEMouyuman D2, D-6

n1saausaundun ( Stress relieve)  01T1F23 650 - 700 'C mendsuamidouaisiuda
Tusfeampfidudn 1 -2 $2Tue hussmmeidhinan wdnlbesifuslum
1353  Austenitize > Hardening) 2391075 Preheating fiDU flszana 600 °C fiu
850 °c fomusnfihlwuduiiele udamdelitus 1020 - 1,040 °C Fuenigaling
Fudouliguiuema Funitplndidudouliquisausa viorsiu s 15 -
30u1# madey Idanuude 63 - 65 HRC

nanuld ( Tempering) Memdsmsguniiandy Fuaunsiuliliud fo des 4 Funuld
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nivaul WhlhesWiumidduiuome  srmndwesdumminiondnnnniu i
Fomanidnoumamnsin i lunensdl dledesmsansefugamgiivesnsiuiilien

4 y ry 4 4 e
Ju Jumsifauudnuue dodssnsaimundeWauanunuiu 145 hulashede

Iaoo ............................................................................................................................
1000] e T i\ WO A P
B0 | oo e
GO |- -
B00 o N e e
?\oq ...............................................................................................................
o A F

11— p—2—F3F4 —5 —

o 1241

Quugll C

(D) = manaususion

(3 = 3 Pre-heating (@ = mpuullasdnan

@ = ms‘}zmgﬁq @ = msauﬁu'lﬂ

i 41 guungiilumsouguuiaman D-2 uas D-6



135

D-2,6 _’ Rough machine_’ Stress relieve 675 OC._> Finish machine

QUENCH Ail’ o AStENtiZE 2 ( 930~ 1,065 C ). e Pre-heat (600 ~700°C)
* Temper : To desired hardness .._’ final grind to size

Temper : To desired hardness
’ A @ & o o A a4 A
nutgrIen  Flunseufudivo R nmdiguuds eamsanuniuad
= o ¥ < -Qy 9/ L] éy = - ¥ n’; = 9/
HarnnsBufesnrndivedunu A1l sunueeiensuaninld Aaiuides
L) . 3 ncg Tas
eyl (Tempering) mysudulWozouiAnmusgamaiitusdivhdosmaanuui
¥ o
whlns snomdstuanumilsszanmeiu Sdusmniusfesfuusinszummnnies
< a 4 o qud -
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w2 idarmudaiinduiSent Second phase hardening Aodiun1sAill Carbide BasziANANBY
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iy uaifdesimarneua uazeudu lvgumgiigeiiulifios nilu Tool steel 14
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THYRODUR 2436

DIN-Material-No. 1.2436

Code X 210 C'W 12
Comparable standards AlS1: DG

Chemical camposition C | Cr jw

{Typical analysis In %)

210 |120 [o0.7

Stoel properties

Ledaburitic high-carban high-chromium ool steel, very high wear-resistance and
edge-halding quality, improved hardenability compared with THYRQDUR 2080.

Phyalcal properties

Thermal expansion o
10¢*xm 20-100 20-200 20-300 20-400 20-500 20-800 20-700 °C
mx °C 0.9 11.9 12.3 2.6 12.9 13.0 13.2

Thermal conducrivity J 20 350 700 °C
cm x§ x °C 0.167 0206 0.242

Apglications

Heavy-duty blanking diss for cutting ransfermer- and dynamo sheets up 10 2 mm
thicknass as well as for paper and plastics, deep drawing tools, drawing dies and
mandrels, shear blades, stone pressing tools.

“Hot forming Hot forming °C Cooling
1050 —B50 slow, e.g. in furnace
Heat treatmant Sofr anneallng °C Cooling | Hardness HB
800840 furnace { max, 250
Hardenlng Hardness after quenching
from °C lin HRC
950980 oil, air or hot bath 64
500 —850 °C

Temparing  °C '100 200 ‘300 "400 500 | 800
HRC 63 62 60 &8 56 48

Time-Temperature-Transformatlon Diagram

1000 v et 70 :
- [ ] 1 [l 0 Wbl Oniditing lamporatura $50°C |, [ H :
900 Pt L et ] _\""'m " Ll H T 1
C ] N IR N 1At e 66 i T
Bm L% m _lﬁ'rrl' —
o 7o0]- - N BRI TN || [Aembe " = B
- 1
im A«:vlrasx\ \\ N W ﬂ“ i I\ Usa -I\.‘_
g s00 \ax Mot \is 5'!1!1-5125'&41" NGé Fona: Tsa = 1
8 B I K= —
g 400 - y \ \ ©50 \d
2 300 \ T £
[ T dn
200! \ I )‘l- \ c e
i1 NI .
ol- 2 | gl 2 .
10 i0? o 104 104 10t de
Secands L 1 1 1 a4 |
10 100 1000 10000 ) T
= Timag ~= Mimutes 30 !

Tempering Dlagram

] 103209_300400500600100'800
Temparing Temperature in €
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