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Desbaste Desbaste De’sbufo Cuchilla

Deshaste Desbaste
Recta Acodada

Afinar

Recta =  — Cortar 4
‘59 459‘ Recta Acodldl Recta - Acodada 200 ACOdadﬂ ACOdﬂda Pasante Clego Calibrar

- Desbaste  Afinar Angular Frentear Pala Interior  Interlor
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' mn mm mm "™ mm mm M - m.;. ) mm o | mm men

0
Vea
/32

0397
0.794
1191

1,688
1,964
2,381
2,778

3,176
3,572
3,969
4,366

4,762
5169
5,556
5,953

6,350
6,747
1.144
1941

7,938
8,334
8,731
0,'28

9,525

9,622

25,400
25,797
26,184
28,591

26,988
27,384
27,18°
28,178

28,675
28,972
20,369
20,786

30,182
30,559
30,858
31,363

31,760
32,147
32,644.
32,641

33,338
33,734
34,131
34,628

34,825

35,322

35,719

| 38,118

36,612
38,008
37,308
37.703

38,100
38,497
38,894
39,201

30,688
40,084
40,481
40,878

41,276
41,672
42,089
42,486

42,862
43,259
43,658
44,063

44,450
44 847
45,244
45,641

46,038

48,434
46,831
47,228

47,626
48,022
48,419
48,816

49,212
49,609
50,006

50,800
61,197
61,694
61,991

62,388
62,784
63101
63,678

63,976
54,372
64,7689
66,168

65,562
65,968
66,366

56,763

57,160
57 647
57,044
58,341

68,738
69,134
£§6,531
£9,828

60,325
80,722
61,119
61,616

61,012
62.308
62,706
63,103

83,600
63,807
84,264
84,691

65,088
85,484
686,88
66,278

66,616
67,072
87,469
61,866

68,262

68,669,

89,060
69,453

69,850
70,247
70,644
71,041

71,438
71,834
72,231
72,628

73,026
73,422
73,819

14,216

14,612
75,009
16,406
15,803

16,200
16,697
768,994
77.39}

17,788
18,184
18,681
18,078

18,376
19,772
80,169
80,568

80,082
81,369
81,7668
82,163

82,680
82,047
83,344
83,741

84,138
84,634
84 931
85,528

685,725
88,122
68,618
88,916

87,312
87,709
86,106
88,603

88,800

80,207 |

80,694

~ 00,001

00,388
00,884
91,281
01,678

02,076
02,472
02,869
63,2660

83,862
84,069
04,456
94,653

05,250
95,647
86,044
6,441

06,838
97,234
97,631
08,028

€8,425
68,822
89,219
©9,616

100,012
100,408
100,808

101,203

101,600
101,807
102,384
102,701

103,188
103,684
103,981
104,376

104,776
106,172
106,669
106,868

108,362
106,769
107,168
107,663

107,050
108,347
108,744
109,141

109,638
109,834

120,650
121,047
121,444
121,841

122,238
122,634
123,031
123,428

123,825
124,222
124,619
125,016

125,412
126,809
126,206
126,603

e il S

127,000
127.397
127,764
128,191

128 588
128,984
120,381
129,778

130,176
130,672
130,868
131,366

131,762
132,150
132,658
132,963

133,350
133,747
134,144
134,641

134,038
136,334
136,731
136,128

138,626
136,822
137,319
137,716

138,112
138,609
138,008
138,303

139,700
140,097
140,494

140,891

141,288
141,684

142,081

142,478

142,875
143,272
143,669

144,066

144,462
144,859
145,266
145,663

148,060
146,447
146,844
147,241

147,638
148,034
148,431
148,828

148,225
149,622
160,019
150,416

150,812
151,209
151,608
152,003

eyt g it

TABLA DE CONVERSION
PULGADAS A MILIMITROS

162,400 172,800

162,797
163,194
153,691

163,988
154,384
164,781
166,178

166,575
165,972
166,369
166,768

167,162
167,568
167 066
168,363

168,760
1607147
169,544
166,841

160,338
160,734
161,13)
161,628

181,025
162,322
162,710
163.116

163,612
183,009
164,308
184,703

166,100
165,497
185,894
166,291

166,688
167,084
167,481
161,878

168,276
188,872
168,069
160,466

169,862
170,259

170,656

171,063
174,450

171,847

172,244
172,641

173,038
173,434
173,831
174,228

134,625
175,022
175,419
175,818

176,212
{76,609
177,008
177,403

T — = s

176,197
178,694
178,991

179,388
178,784
180,181
180,678

180,976

181,372

181,769
182,166

182,582
182,056
183,356
183,763

184,160
184,647
184,644
185,341

185,738
186,134
186,631
186,028

187,326
187,722
188,119
188,618

188,012
189,308
189,708
180,103

190,500
190,897
191,284
191,891

192,088
192,484

192,881

193,278

193,876
194,072

194,469

104,868

195262
195,659
198,056

196,453

196,860
197,247
197,644
198,041

168,438
198,834
196,231
196,620

202,803

203,200
203,597
203,984

204,391

204,788
205,184
205,681
206,978

208,375
208,772
207,169
207,688
207,882
208,369

208,766
209,163

200,650
209,047
210,344
210,741

211,138
211,634
211,831
212,328

212,726
213,122
213,519
213018

214312
214,700
215,108
216,503

215,800
216,297

218,694
217,091

217,488
217,884

218,281
218678

219,076
210,472
219,860
220,260

220,862
221,059
221,466
221,853

222,250
2226847
223,044
223,441

223,838
224,234
224,631
22€£,028

225,425

225,822 |

226,219
226,816

027,012

227,409

227,806

228,203

228,600
228,897
229,394

228,791

230,188
230,584
230.081
231,376

231,176
232,172
232,589
232,068

233,382
233,759
234,168
234,563

234,960
236,347
236,744
236,141

238,538
236,934
237,331
237,728

238,126
238,622
238919
239 318

239,712
240,100
240,606
240,903

241,300
241,607
242,084
242,491

242,888
243,284
243,681

244,078

244,475
244,872
245,269
245,668

246,082
246,459
248,856

247,283
241,650

248,047

248,444

248,841

240,238
249,634
250,031
260,428

250,825
251,222
251,619
252,018

052,412
252,809
253,208
253,603

254,000

264,307
254,794
255,191

255,686
255,884
256,38".
256,718

257,176
257,672
257,689
258,366

258,762
269,159
260,558
269,863

260,360

280,747
281,144

261,641

261,838
262,334
282,731
283,128

263,525
283,922
2684319
284.718

265,112
285,609
285,908
286,303

286,700
267,097
207,484
267,801

268,288
268,684
269,081
266,478

289,875
270,272
270,669
271,066

271.452
271,859
272,258
272,653

273,050
273,447
273,844
274,241

274,638
275,034
276,431
275,828

276,226
278,622
077019
271,418

277,812
278,209
278,608
279,003

279,400
270,197
260,194

280,691 |

280,988
281,384
281,781
282.178

282,576
282,072
283,369
283,788

284,162
284,668
284,056
285,363

286,780
286,147
286,644
288,841

287,338
287,734
288,131
288,528

288.025

289.322}

289 7118

290 118§

2006121

QQQ.QOQ . },-_. T
201,308 ..
291,703}
202,100

292,491
282,684

293,281

293,688
204,084

l‘-:t:'-

- E

. 5. -
o

294,481}

294,878

295,275
205872
296,069
296,460

096,862
257 259
007658

208,053}

298,450
298,847
299,244
256,841

300,038

300,434
300,831

301,228¢

301,625
302,022
302,419
302,816

303,212

303,609
304,008|
304 403
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| pizio | node | Poso 1 Dig- | Pid- | Rigm. broca Dié- | Dié- | Node | Paso | Dig- | Dié- | Biém. de la
e | e Voo | "o | e [ | Blempiern,  metro | mati | miox | 10" | met | mate | roce per
enpul-| en |p/pul-. medio fondo " 75.9, enpul-| en |p/pul- medio fondo agtflceargzsros-
. gadas | mm. guqag, mm. n‘|m~. mm. alt./filete gadas | mm. | gadas | mm. mm. o—— mm.
1/ 40 | 236 25% /| 555| 28 |o9067| 497| 439| 45
3/10 1, 340 37 & ¢ 1/, | 635| 26 [09779| 572 508 52 § ¢
1/4 472 5 E @ o/m| 714 26 [09779| 651 58 6 E §
5/10 613 65 § .. 5/ | 793| 22 [1,1545] 7,18 645| 61  §8
3/ 1490 8 L85 s | 952| 20 1270 | 71| 789 &8 L2~
/10 878 | 925 TEY /6| 11,01} 18 [1,411 | 10,21 929| 95 T_Q
3 41 999 105 g5- 1/ | 127 | 16 [1,588 | 1168] 1066| 10,75 ZoI
s | 12| 1375 88 oz 1428] 16 [1588 | 1326| 1224f 127 So-
- 3/4 1579} 165 32| '8/s | 1587 14-|1,814 | 1470} 1353| 139 oS2Z2 |
/s 18611 195 8= 14| 1746 | 14 |1,814 | 1629] 1513 155 29,
A | 2133| 222 B°R 3/ | 19,05 12 fanir | 1167 1633 167 223
11/s 2392 255 28 /16| 2063 | 12 [2117 | 1927] 1791 1825 o*
11/4 | 27,109} 28 80 s |'2222] 31 |2309 | 20,73 | 19,26 | 1985 5 3
1375 | 12950 3025 %o 1“ | 2540 | 10 f254 | 2377| 2213 226 OSg
13 13268 335 8o 178 | 2857 9 [2.822 | 26,76 2495] 254 SR
15/ 3477 36 §®S. /.| 31,75 9 [2.822 | 2093 28,13 285 53:
1%/ 3794 395 o8& 138 | 34921 8 [3.175 | 32,89| 3085} 3135 o E
18 4039| 42 LE2 1172 | 380 | 8 |3.175 | 3606 3403 345 o83
2" 4357 | 45 vE 15/s 141,217 g 3,175 | 39,24 | 37,21 377 V5§
2t/s | 53 4674 | 48 aull  1s/s | 4445| 7 |3.629 | 42,02 3980 405 2 I
2/4 | 57. 4902 51 £ ON 2" 150.80 7 |3.629 | 48,47| 46,15] 468 g §gN
28/5 160,32 52,19 | 535 2@ 21/4 | 57,15 6 [4.234 | 5443| 51,73| 524 29
2173 | 63.50 5537151 S35  21/a| e350| 6 |4234 | 60,78 5807.| 5875 275
25/s. | sgs541 60 Il E 28/, | 69,85 6 14234 | 67,13] 6442 651 I E,
- 28/4 ; 1257] 6520 6055 | 625 N i 3# | 76,20] 5 }5,080 I 72,94 | 69,69 6985 N
2"/a | 13 02! . 63,73 | 65 . ' - |
3" ) 16 20 66,90 | .69 =

E
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 ROSCAS  AMERICANAS U.N'F.

LROSCAS AMER|CA'GASUNC' ‘*;: .I |

ROSCA CORRIENTE . = , " ROSCA FINA

T - sy il — O e g Sininig e Tl i e ma on e—— -

Desig- Node | Didm. Diam. .. | Broca Desig- N9de | Diém.. | -Diam. Dic Broca
... " hilos exte- al | D'““.“ 1 parag . hilos exte- | al *m::" para
. nacion p/pul- |} dior | fondo | ™Medio | - posca nacion { p/pul- rior fondo medio rosca
' - gadas. | 'mm. mm. mm. ‘mm. | gadas mm. - mm. mm. mm.
o - - - | 0 . 80 1,524 1,112 1,318 1,19
1 64 1,854 1338 | 159 15 1 72 | 1,854 1,395 1,625 1,5
2 56 | 2,184 1,594 1,889 1,77 2 64 2,184 1,668 1,926 1,75
3 48 2,515 | 1,827 2,171 2 . E 56 2,515 1,925 2,220 2
4 40 2,845 2,021 | 2,433 2,25 4 48 2,845 | 2,157 2,501 2,37
, 5 40 3,175 2,351 2,763 | 256 5 44 3,175 | = 2,425 2,800 2,64
6 32 3,505 2,473 | 2,989 27 6 40 3,505 2,681 3093 | 285
- 32 | 4166 [’ 3,134 | 3650 33 8 36 4166 | 3,250 | 3708 3,45
10 24 .| ‘4826-| 3.450-|°4,138 | 3,75 . 10 32 4,826 3,794 4,310 4
T, V120 24 5486 [|°. 4110 | 4,798 | - 45. 12 28 5,486 4,308 4,897 4,60
— 20 6,35 .| 4,700 | 5,525 5.1 1/4 28 6,35 5,171 5,762 5,40
‘ ‘w 18 7,938 | 6,104 | 7,021 6,5 5/ | 24 7,938 6,562 7,250 6,50
??b 16 2923 7,463 ™ 8,494 8 . 8/¢ | . 24 9,525 8,150 8,837 8,40
/10 14 | 11,11 8,755 | 9,934 93 7/16 - 20 11,11 9,463 10,28 9,90
1/ 13 12,70 10,16 | 11,43 10,5 1/9 20 | 12,70 11,11 11,17 11,50
°/10 12 14,28 11,53 12,91 | 123 °/16 18 14,28 12,45 13,37 13,00
/e - 1 1 15,87 12,87 | 1437 13_,5 5/g 18 15,87 14,04 14,95 14,68
¢/, 1 10 19,05 15,75- | 17,40 16,5 8/4 16 19,05 16,98 18,01 17,46
/s 9 22,22 18,55 | 20,39 19,5 . /s 14 22,22 19,86 21,04 20,63
e 8 25,40 21,27 | 23,33 23 1 | 14 25,40 23,04 24,22 23,8
11/ 7 28,57 23,86 | 26,21 25 11/3 12 28,57 2582 | 21,20 26,6
11/, 7 31,75 27,03 29,39 28 1 12 31,75 29,00 "} 30,37 29,75
11/4 .6 | 38,0 32,60 3535 | 34 11/, 12 | 38,10 25,35+ | 36,72 36,1
18/ 5 44,45 37,85 Bl A B i, . T T i ————
ol 45 | 50,80 43,46 47,13 4525 . 2" | WY
21/4 45 | 57,15 49,81 53,48 51,7 21/4 -
21/4 4 -] 63,50 55,25 | 59,37 57,15 21/3
2%/4 4 69,85 | 61,00 | 6572 | 63,5 . - 28/ | .
3 4 76,20 67,95 72,07 6985, 3" |
- K2

i = e R . gl = =y Ll = Ml 5 o



105,20
11,55
24,25
36,95
149,65
162,35
187,61
213,01

238,41
263,81

8,56
11,44
14,95
18,63

20,58
24,11

27,87
30,29
34,94
38,95
41,36
44,84
50,79
56,65

62,75 |
72,23

78,58

103,72
110,07
122,77
135,47
148,17
160,87
185,98
211,38
236,78
262,18

288,80 § 286,77
31751314,20}1312,17

— 1.1328 X Paso
tar ligeramente el

dos.

Didmetro de la rosca
de la broca.

broca para agujeros roscados en ma-

teriales blan
aces y duros daumen

digmetro

les ten

— Didmetro de la
Férmula: _Z
En materia

Z

© ROSCA 'N. P. T. (Americana para caiios)

-y

=

: T

!
.
i
v
¥
] i

Profun-

Diam. Diam. Diam. didad Soso Filetes
nominal | exterior | nucleo del
filete mm.
pulg. mm. mm. by

1/8 10287 8,769] 0,759 | 0,941 | 27
1/4 13716 11,458) 1,129 | 1,411 | 18
3/8 171451 14,887 1,029 | 1,411 | 18
1/2 21336 | 18,434| 1,451 1’814 | 14 °
3/4 26670 23,768 1,451 1814 | 14

1 33'401| 29,867] 1,767 | 2,209 | 11.1/2

1.1/4 42,1641 36,630 1,767 2,209 11.1/2

1.1/2 48,260 44,726 1,767 2,209 11.1/2

- 2 60,325 56,171 1,767 2,209 11.1/2
2.1 1L 73,025 67,945 2,540 3,175 3
3 88,9200 83,820 2,590 3,175 8
3.1/2 101,600§ 96,520 2,540 3,175 8
4 114,300 109,220 2,540 3,175 8

175 8
5 141300 | 136,220 2540 | 3,175 8
4 168275 | 163,195 2,540 | 3,175 3
7 193'675 | 188,595| 2,540 | 3,175 3
8 219075 | 213,995| 2,540 | 3,175 3
9 544475 | 239,395 | 2,540 | 3,175 3
10 >73'050 | 267,970 2,540 | 3,175 8
1 208'450 | 293,370| 2,540 | 3,175 8 -

41/2 | 127,000 121,920| 2,540 ; 3,
1

12 323851 | 318,771 | 2,540
14 355 600 | 350,520 2,540
15 38100t | 375,921 2540
16 406 401 | 401,321 | 2,540
17 431 401 | 426,721 | 2,540
18 457 201 | 452,121 2,540
20 508 000 | 502,920| 2,540



Dia-
metro
mm.

CONMDANOOVOONO

0 Y019
SO O\

O~N~dOANAAUIUI A DD W LWWWAN NN N — — s
OANIDOANCOUINOO WO~ 5N

t

mm.

., TORNILLO
Paso mDe‘:r.o Didme
medio | tro al A;ﬁa
mm. | fondo o
mm. I‘I'II‘I‘I-
5.350 4.59 1 16.57
6.350 5.59 1 2457
7.188 6.24 | 30.69
8.188 7.24 1 41.18
0.026 7.8C ] 48.88
10.863 0544 71.44
12:701 § 11.19| 98.26
14.701 1 13.19 137
16.37€ | 14.48 165
18.376 | 16.48 213
20.376 ] 18.48 | 268
22.051 § 19.78 | - 307
25.051} 22.78 407
27.727 | 25.07 494
30.727 | 28.07 619
33.402 | 30.37 724
36.402 | 33.37 875
39.077 | 35.67 099
42,077 ) 3867 | 1174
44752 § 4096 1318
48.752 | 4496 | 1588
52.428 | 48.26 | 1829
56.428 | 52.26 | 2145
60.103 | 55.56 | 2424
64.103 | 59.56 | 2786
68.103 | 63.56 1] 3173
72.103 | 67.56 | 3584
76.103 | 71.56 | 4021

ROSCAS METRICAS NORMAL

Para roscar con macho. Férmula:

4

Diagmetro del tornillo — Paso.

TUERCA
Did- Dig~
mefro metro
mayof | menor
mm. mm.
6.11 4.70
7.11 5.70
8.14 6.38
.14 71.38
10.16 8.05
12.19 9.73
14.22 11.40
16.22 13.40
18.27 14.75
20.27} 16.75
22.27 18.75
24.32 20.10
21.32 23.10
30.38 § - 25.45
33.38 28.45
36.43 30.80
39.43 '33.80 .
42.49 36.15
45.49 39.15
48.54 41.50
52.54 45.50
56.60 § 48.86
60.60 52.86
64.65 56.21
68.65 60.21
72.65 64.21
76.65 68.21
80.65 12.21

Ejemplo: Tornillo 20 mm. didmetro. Paso 2,5
Diametro broca 17,5 mm. '

Rt :

Did-

metro

mim.

O~NOAAUIUTE A AWWWWNNNN — ot ot
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ROSCAS METRICAS FINAS

Paso

APADAWWWWWWNNNN~ === == === 00 0000000 00000

NN VTN W W W N NDNNN N
G IGIIGRS -

Ul WUn

vTuUTU1U1 L1 U

- TORNILLO
Dig- v
metro |Diame- -
medio | tro of A;f.ﬂ
mm. fqndo W
mm. | |
0.870] 0.72 0.4]
1.070] 0.92 | 0.66
1.270f 1.12 ] 0.98
1.570F 1.42 1.58
1.8381 1.65 2.13
2.138| 1.95 2.98
2.3731 2.11 3.49
2.7731 2.51 4.9
3.2731 3.0l 7.1
3.6751 3.30 8.0
4.1751 3.80 11.3
4.6751 4.30 14.50
55131 4.94 19.20
6.513] 5.94 27.75
7.350| 6.591 34.14
8.350} 7.59 45.28
9.350 8.59 57.9S
11.026¢ 9.89 76.81
13.026} 11.89¢ 117
15.026 | 13.89| 152
17.0261 15.89 1 198
119.026 | 17.89 | 251
121.026} 19.89 1 313
22,701 | 21.19| 353
25.701{ 24.19| 459
28.701 | 27.19} 580
131.701§ 30.19{ 716
34.051 1 31.78] 793
37.051| 34.78| 950
|40.051§ 37.78 | 1121
43.051 ] 40.78 | 1306-
46.051 | 43.78{ 1505
50.051 | 47.78 { 1793
53.402 | 50.37 | 1993
57.402| 54.37 | 2322
61.402]| 58.37 | 2676
69.402 | 66.37 | 3460
77.402 | 74.37 ! 4344

Dig~
metro
mayor

mm.

1.02
1.22
1.42
1,72
2.03

253 |

2.64

3.04 |

3.04
4.05
4.55
5.05

'
OO
o G0

NO®G RN S0 m
OO\ O\ O\ O = s s

2922

TUERCA

Dig-

metro
menor
mm. |

0.74 |

cho. Férmula:
ornillo — Paso,

Para roscar con ma
ch:’_metro del 1t
Tornillo 16 mm.

oz
Ejemplo:

1,5

1g diametro. Paso
Diametro broca 14,5 mm.

R .
.
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ACERO RAPIDO

En Hierro

Diametro fundido | En fundido E“

en m/m. ydﬁf:;o ﬁ:er;o Bronce ydﬁf:;o Adf-l“;;o
1 4.500 3.200 6.500 2.800 2200

2 2.500 2.000 5.000 2.000 1.500

3 2.200 1.550 3.100 1.220 1.200

4 1.600 1.200 2.700 1.000 850

5 1.300 1.000 2.000 790 750

6 1.100 800 1.600 580 550

7 1.050 750 1.500 530 500

8 850 600 1.200 485 430

10 700 500 1.000 390 240
12 580 420 800 350 210
14 450 350 700 290 180
16 425 310 - 600 240 140
18 380 280 550 220 130
20 - 330 230 480 190 120
22" 300 210 450 170 100
24 | 280 200 420 160 95
26 250 180 410 150 90
28 | 240 170 320 140 85
30 210 160 310 130 80
32 | 200 . 140 300 120 75
34 190 130 280 110 70
36 180 120 260 10O 65

- 38 175 ~ 100 250 95 60
40 170 | 90 240 90 55

NOTA. — Para medidas intermedias, tomese un prom

inferior y la superior.

Velocidades aproximadas recomendadas
parcc PIEDRAS ESMERIL |

* ‘.‘ 1!,
2”
3”
4!’
5!!
6!’
7!!
8"

R. P. M.

| ﬁiémetro en _,
. Pulgadas

22.918
11.459
7.639
5.729
4.584
3.820
3.274

- /2.865
Las revoluciones re'cordadas representan una velocidad periféric

En Hierro

Diametro en
Pulgadas

Velocidades aproximadas en R, P, M.
Recomendadas para MECHAS

ACERO CARBONO

e i e — . TN Iml
= _——-—*—““ﬁ___-_

'IO!’ |

]2!!
14"
]6!1
18"

20"

24!’
261’

+1.800 mts I_;lineales por minuto’ aproximadamente.

Bronce

4.000
3.000
1.800

1.500
1.200

950
870

g =

M A ML Md il




I
r
l
I‘
J

e sl

Metll'.os 5 10 20 30 |40 | 50 | 60
miijr?ufo mfts. mts. mits. | mts. mts. | mts. mts.
Diam. Vueltas por Minuto
m/m.
10 318 637 955 1273 | 1592 | 1910
12 265 530 796 1061 | 1326 | 1592
15 212 424 636 849 | 1061 | 1273
18 177 353 530 707 884 | 1060
20 159 318 477 636 | 796 055
22 145 289 | 435 579 723 868
- 25 127 254 381 509 636 | 764
30 106 212 318 424 | 530 | 636
35 | 91 181 273 363 454 | 545
40 80 159 239 318 | 398 477
45 71 141 212 283 | 353 424
50 64 127 191 255 | 318 382
55 58  |115 173 231 | 289 | 346
60 53 106 159 212 | 265| 318
65 . 49 o8 147 198 245 294
-0 | 45 91  |136 182 | 2271 273
75 42 84 127 169 | 212 254
80 40 79  |119 159 | 199 | 238
85 37 74 |12 149 | 187 | 227
90 35 70 106 141 177 212
Q5 33 67 100 134 167 201
100 2L 64 o5 1271 159 191
120 26 53 79 106 | 132{ 159
150 - 21 42 63 85 106 127
180 88/10| 18 35 53 71 88| 106
200 | 7%/10| 16 32 48 64| 19| 96
220 | 7%/ | 14 29 43 58 | 72| 87
250 63/10 [ 13 25 38 51 63 76
300 58/10 | 11 | 2] 33 42 53 64
350 | 48/10| 91/5| 18 27 36 45 54
400 4 8 16 24 32 40 48
450 35/10 71/10] 14 21 28 35 42
500 32/10 64/10| 13 19 25 32 38
. 600 28/10| 53/10| 11 16 21 26 32
700 | 22/10| 45/10| 91/10| 13 18y 22 27
800 | 2 4 8 | 12 16| 20| ¢ 24
900 | 7"/10| 38/10| 7 10 14 1%k % 2]
1000 18/10| 32/10| 6%/10 95/10 13 16 ol

710

mts.

2228

1857
1485
1237
1114
1012
891
742
636
557
495
446
405
371

343 |

318
296
2178
261

248

234
223
186
148
123
111
101
87
74
63
56
49
45
37
31
28
24
22

TABLA DE VELOCIDADES DE CORTE

80

mts.

2546
2122
1698
1414
1273
1158
1018

849

147

637 |

566
510

463

424 |
392 |

364
339
318
299
283
268

255

212 |

170
141
127

116

102
85
73
65
57
51
42
36
32

28
25

20 | 100
mts, mts.
2865 | 3183
2387 | 2653
1910 | 2122
1591 | 1768
1432 | 1592
1302 | 1447
1145 | 1273
954 | 1061
8181 909-
746 | 796
636 707
573 | 637
520 | 579
477 | 530
441 490
409 | 455 -
38] | 424;,
358 | 398
336 | 374
318 | 354
301 345
1 286 .318
239 | 265
1911 212
1se | 177
143 | 159
130 145
114 | 127
o5 106
81 9l
- 72 80
64 71
57 64
47 53
40| 45
36| 40
3] 35
29

32



NORMAS GENERALES PARA EL EMPLEO
APROPIADO DE LAS FRESAS

Para emplear correctamente una fresa y aprovechar debidamente su ren-
dimiento, es necesario determinar previomente |a velocidad periférica q que
la misma puede trabajar y el correspondiente avance,

No es posible establecer con exactitud estos datos, a causa de las infini-

tas condiciones bajo las cuales se ejecutan los trabajos; sin embargo, como

regla general, pueden adoptarse los que figuran a continuacién:

Clasificaciéon de las fresas

r»  Pequenas con cabo.
e ' para ranuras y fresas sierras,

| Velocidad de corte en metros por minuto
" MATERIAL A FRESAR —-———-———_.__E_R_P—,—'?—Q-f_ ’
, - , C D

| B

Acéi’b hasta 70 Kg. de resistencia

__ 15-20 20-30 30-40 40-60
w90, " 12-18 18-25 | 25-35 30-50
| " - s . ]]0 17 12 I ® o 0 o 10""]4 ]2"']6 ]4"‘8 ]8-30
win o mcero fundido 2-18 | 18-22 22-30 30-40
| ~Adijerro fundido ~
N _%Brmell . L T T 20-25 25-30 - 30-50
. Bronce .............. e 50 | 50-70 60-80 80-150

Acero hasta 70 Kg.
"o v 90 "w g
! " 110 ’”

......................

r .
...............
............

FS€ con una profundidad

roS en trabaio | - Y
en trabajos de terminacién. jos de desQrosado Y de V5 milimetro

como  simples indicaciones, pudien-

de la mdquina




TABLA DE COMPARACIONES ENTRE ENGRANAJES
DIAMETRAL PITCH, CIRCULAR PITCH Y MODULO

— -
 ——— P — . -

Dieme- | . (o Circular | Plame- s Circular
tral _ Modulo _ tral Modulo || Modulo tral
Pitch Pitch Pitch Pitch Pitch Pitch

] 3,14 | 25,40 || 2 1,57 | 16,18 } l 25,40 0,12
1 V4 2,51 | 20,32 || 1,7/8 1,67 ! 15,17 1,25 | 20,32 0,15
1% | 2,09 (1693 |1,3/4 | 1,79 | 14,15 1,5 | 16,93 | 0,18
1 34 1,79 | 14,51 | 1,5/8 1,93 | 13,14 1,75 | 14,51 0,21
2 1,57 | 12,70 || 1,1/2 209 | 12,13 2 12,70 0,24
2 Va 1,39 | 11,29 || 1,7/16 | 2,18 | 11,62 || 2,25 | 11,29 0,28
2 1,25 | 10,16 | 1,3/8 228 | 11,12 2.5 10,16 0,31
2 34 1,14 9,23 ||1,5/16 | 2,39 | 10,62 2,75 9,23 0,34
3 1,05 847 || 1,1/4 2,51 10,11 3 8,47 0,37
3 1A 0,89 7,26 || 1,3/16 | 2,65 9,60 3,5 7,26 0,43
4 0,78 6,35 || 1,1/8 2,79 9,10 - 6,35 0,49
5 0,63 5,08 | 1,1/16 | 2,95 8,59 || 4,5 564 | 0,55
6 0,52 | 4,23 |1 314 | 8,09 | 5 5,08 | 0,61
7 0,45 363 | 15/16| 3,35 | 7,58 2,2 4,62 | 0,68
8 0,39 | 3,17 7/8 | 3,59 | 7,08 || 6 4,23 | 0,74
9 035 | 2,82 | 13/16| 3,86 | 657 || 7 3,63 | 0,86
10 0,31 | 254 | 3/4 | 419 | 6,06 8 3,17 | 0,98
11 | 0,28 2,31 11/16 | 4,57 5,06 3 2,82 1,11
12 0,26 2,12 5/8 5,02 5,05 10 2,54 1,24
14 | 0,22 | 1,81 9/16 | 5,58 | 4,54 11 Z,31 1,36
16 0,19 1,59 1/2 628 | 4,04 12 2,12 1,48
18 0,17 1,41 7/16 | 7,18 | 3,53 13 1,95 1,61
20 0,16 | 127 ] 3/8 | 8,38 | 3,03 14 { 1,81 | 1,73
23 1 0,14 1,15 5/16 | 10,05 2,52 15 1,69 1,86
24 0,13 | 1,06 1/4 | 12,57 | 2,02 16 1,59 | 1,98
26 0,12 | 098 | 3/16| 16,75 | 1,51 17 1,49 | 2,10
28 0,11 0,91 1/8 | 25,13 1,01 18 1,41 2,22
30 0,10 | 0,84 | 1/16| 50,26 | 0,505 || 20 1,27 | 2,48
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TABLA DE PESOS PARA ACERO
REDONDO, CUADRADO Y EXAGONAL

Peso de 1 metro en kag. Peso de 1 metro en kag.

: 0

Espe- Espe- EBpe- | o [~ o IBpe| T 1 —

TABLA DE PESOS PARA ACE
REDONDO, CUADRADO Y EXAG'g')NAL

Exa-

Re- Cua- Cuqg- .
sor sor o Exa- Re- | Cua- | Exa-
&% | dondo | drodo | gonat | 4% | ac | sor | Re- or | 2o | cun- [ Exa-
mm. " mm. dondo | drado | gonal ':m. dondo | drado | gonal n‘:r: dondo | drado | gonal
3 | 006| 00| 007 44 | 11.94
35| o008l oiol oosl a6 | 1305 1223 e 1501138.721176.63 | 152.96] 320 | 631.3| 803.4| 695.2
27| otal-Si3] o1l as | 13| 195, . 155]148.1 |188.601163.80] 325| 651.2| 82921 7180
45| 0.13] o0.16] 0.14 - - 15.66 1601157.8 |201.00|174.001' 330} 671.4| 8549 7403
571 o15] o2l 017 gg } g.gjl 12 ?‘33 17.00 165[167.9 |213.70]185.10] 335{ 692.0] 881.0] 7630
: . 13.
o1 241 9281 223| 54 | 17.98] 2285 1582 170{178.2 |226.9 |1965 | 3a2| J35a| 2543l 2533
8 040| 050! 024 55 18.65 | 23.75| 2060 1751188.8 }240.4 |208.2 3501 755 | 952 | 834
o | o3| ool oss| 56 | 1934] 2462 21.32 1801199.8 1254.3 12203 | 355| 777 | 990 | 857
| & - : 58 | 2074 | 26.41 | 5127 185(211.0 |268.7 |232.6 320 | 80
10 | 062] 079| 058 - 19012226 |283.4 |24 s s | 22
11 075| o095l os82| 60 | 22.20| 28.26 |. 24.47 - ~ 2.4 365 | 823 {1049 | 907
12 | os89| 1.13f os98| 62 | 23701 30.17 26.13 19512344 12984 12585 | 370 846 1078 | 932
13 1.04 , 1. 4 25.25 | 32.15| 27. 1107 | 958
2 | 121 123 33| 65 | 26.05| 3316 7880 20512505 |3200 |283o | 380| 892 1136 | o84
15 | 139| 137| 1531 66 | 26.86 | 34.20| 29.61 21012719 13462 {2908 | 3521 216 116> 1019
16 1581 2011 172l 68 | 28.51 | 36.30| 31.44 21512850 |3629 |3143 | 3291 240 1195 11036
17 | 178| 227] 197] 70 | 3021 38.47] 33. 2202984 |380.0 [3290 | 233 | o5& [1%Z22 |ioss
18 | 2.00 254| 220 72 | 3196 | 20569 | 3524 22513121 |397.4 3442 | 221,288 1325 |1%a
21 | 272 3 | 75 | 34681 44161 38.25 ' ey 5 13754 | 415]1063 [1352 |1170
A . 3.46| 3.00| 76 | 35.61 | 45.34| 39.27 55.1 |452.2 |391.6 1011095 |1385 {1199
- g.gg 3.80] 3.29} 78 37.51 | 47.76 | 41.36 245 1370.1 |471.2 |408.1 455 11115 L1212 11228
24 3'55 2;; gg? 80 30.46 | 50.24 | 43.51 2501385.3 1490.6 |424.9 430 11141 1451 1258
5 32| 437| 35| 85 | 4445] 56721 49.12 2554009 |510.4 |442.1 a2 er 11323 Fre
26 | 417| s531| 40| 90 | 49.95| 63.59| 55.07 - 2601416.8 |530.7 4528 | 4511222 [1555 [1348
27 449| 5721 49| 95 | °>.64| 70.85} 61.36 202 3332 2-5,'23 ;"32-; 450 {1248 [1590 |1379
2 | a3l cis| 53| w0 | e qasol eros  EliR3 [Se7 (hiao | IR (G |1
30 5551 7.06| 6.2} 1170 | 74.60| 94.99| 82.40 s2c lco0s 16376 |552.2 465 {1331 |1697 |1472
32 | 31| 804l 696| 115 | 81.54103.82| 89.91 28212998 18202 |3717 | 47101361 [1734 1503
34 7.13 .08 7.86 | 120 88.78 |113.04 | 97.90 5]65 683.] 59]'6 475 {1390 1771 1535
36 8.00| 1017} 881 ] 125 96.33 |122.66 | 106.22 L9 | 230 ' ' 480 [ 1420 1808 1567
38 800l 11.34| 9.81| 130 |104.20 |132.66 | 114.89 300 I554.9 {7065 |611.9 | 4851450 (1847 11600
40 og7| 1260| 10.88| 135 |112.36 |143.07 | 123.90 305 1273’5 |730.2 |632.4 | 4901481 |1885 (1633
41 | 1036) 1320 11.42]| 130 |120.84 |153.86 | 133.25 310]592.5 |754.4 |653.3 495 1581 |19 1666
4> | 1088l 13.85| 12.00] 145 ]129.63 |165.05 | 142.93 315(611.8 |778.9 |674.6 500 [ 1581 11963 1700
% E\ espesar.ide las barras exagonales se rﬁie' entre las | E espesor de las barras exagonales se n-1i'de' entre laos
caras 9‘:’935"“5' , . | caras *qpuestas. | . |




Tabla de Cohpa-'raciones de Dureza

Escleros-
cope

94
92
ol
90
89
88
87
86

85
34
83
82
31

80
79

79
~ 78
552 630 | 555 | 77
- 545 620 55 76
540 610 545 | - 75
534 . 600 54 74
527 590 53 73
520 | 580 52 73
512 | 570 51.5 72
505 | 560 51 71
497 550 505 | 71
490 540 - 50 70
482 | 530 49.5 69
475 520 49 68

- 467 510 48.5 67

e e ——

Brmell

Ll

Tabla de Comparaciones dq. Dureza

‘Vlckers | Rockwell I

! Basada sobre la Norma Inglesa N" 860 de T939

Escleros-

cope

461 5oo 66
452 490 47 5 65
444 480 47 64
437 470 46 63
429 460 45 62
422 450 445 62
415 440 44 61
405 430 43 60
395 420 42 59
388 410 4 58
380 400 40 57
370 390 39.5 56
360 380 39 55
352 370 37.5 54
345 360 36 53
335 352 35 52
325 340 34 51
317 330 33 50
311 320 32 49
302 310 31 47
293 300 30 46
285 290 28 44
275 280 27 43
255 260 24 4]
235 240 20 38
215 220 — 35
195 200 — 32
175 180 — 29
155 160 - 26
135 140 — -3
115 120 — 21
05 100 - 19
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© ANGULOS Y VELOCIDADES DE CORTE PARA TORNEAR
f‘ ~ CON PLAQUITAS “DURIA”

ANGULOS DE CORTE | VELOCIDAD DE CORTE EN METROS POR MINUTO
DUreza | A A ol A — —
_ Angulo |Angulo de '
B;" ' de despren- Andgulo DESBASTE TERMINACION
Fine desta- | dimiento " ,
. lonado | de viruta caida CALIDAD CALIDAD
. — e
Aceros al Carbono | S 1 ‘ S12 | S 2 ‘ S3 l U I S1 \ S12 l S2
St 34 — St50 ...] < 160 5-8 15-18 —3--5§120-200 | 100-150| 70-120| 50-90 60-100 } 200—-300 | 160-240 120—1-8—0-
Stﬁ & S 160-200 5—8 12-=15 —3—-51 80-150| 70-120!| 50-80 30-70 40-75 1 150-220|120-170! 80-120
St70- ....... cons 200-250 5-8 10-12 —3—--51 80-150| 70-120| 50-80 30-70 40-75 | 150-2201(120-170| 80-120
St 85 .. RS 250-280 5-8 8-10 —-3—-51 50-110| 45-80 40-50 20-50 30-50 | 110-170 | 80-130| 50-90
Fundicidén de Acerc | |
Stg 40 — Stg50] < 150 4-6 3—10 —3—--5}1 60-150 50-120| 40-80 |.20-70 30-75 90-200| 75-150{( 60-100
Fundicion de Acero - | ‘
Stg 50 — Stg 65] 150-280 4—-6 —-3—-=51 30-60 25-55 20-50 15—40 20—-40 60-80 _5_5_—-70 50-60
Aleaciones de Acero o | | \ \ l ‘ | l |

o e s e e e T —— B RS

- Mo y otras|250-280| 5-6| 8-10| -3—--5| 50-110| 50-110| 40-50 | 20-50 | 30-50 |110-170|110-170| 50-90
~ aleaciones ....}|280-390| 56| 4-6 | -3--5| 25-50 | 25-50 | 20-30 | 10-30 | 15-30 | 50-80 | 50-80 | 30-60
390450} 5-6 | 0-5 3--5] 15-40 | 15-40 - _ _ 30-60 | 30-60 -
Acero para herr. . |\ 469 500 46| 05 | -3--5| 1540 | 15-40 - - - 30-60 | 30-60 -
Acero al Mangane-

so (12 % . Mn). ~ 4-7 | -3-+3] -3--5| 10-30 | 10-30 | 10-12 6—20 8-20 | 25-40 | 25-40 | 20-30
Acero inoxidable |
(ferritico y mar-
tensitico)

}

Acero Cr - Ni, Cr| 200-250 >—5 | 1012} -3--5}| 80-150| 80-150| 50-80 30-70 40-75- 150-220 | 150-220 | 80-120
60-90 60-90 40-70 | 20-50 30-60 80-1201 80-120 | 60-100

- 5-8 8-10 ] —3—->

_—————_-_-___

M
: - G H1 | H3
Hierro Fundido y Acero Inoxidable __f___‘________i______tl__l____________l'_‘_}___ " ‘U ——| =5 WLEU—-EFW
Fondicén o | <180 58| 310 3--5| 4080 | 50100 | - | 2560 | 5071001 80-130) E0-170
Fundicion ‘gris ... > 180 4-6 04 —~3— =D - 395"-118 45“] - B _ 10—-15 10—-20
Fundicién a coqui\\\‘a < 50% | g 00 ; —%— —-g - - = g _ Teo | 70100 6—10
Fundicion a coquillal > 50 - = . = - ~ _ 60— -
Fﬁ?\d‘idén mu\qecab\e >-— 51 10-12 —3— -2 30-60 50-70 - . .
inoxidabl — _ O— " _
Ace{?us;:?\?;&.%? y . & — 45 3-9 ~3— =5 25-50 30-60 4—8 B | — - 4-15
Acero templado ..V — 4-5 O0—=5 —3— =5 - = -



PLAQUITAS y HERRAMIENTAS ESPECIALES

So fabrican en todo tipo y medida de acuerdo a planos.

w SOLDADURA ”DURIASOLD” FUNDENTE “DURIAFLUX”

Especlal para soldar plaqultas de mefal duro a mangos de herramientos

- A BAJA TEMPERATURA (700°C.)
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