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learning tields: making of sheet pieces, 
íormed parts and sectional Steel structures

7.9 using NC technology in metal 
construction 141

1 torming 11
1.1 classitication of torming techniques 11
1.2 íorging 11
1.3 straightening 19
1.4 bend torming 22
1.5 tensile and compression íorming 26
1.6 joining by torming 26

2 machining 31
2.1 tool edge 31
2.2 iníluencing variables in chip removal

processes 31
2.3 drilling 32
2.4 sawing 33
2.5 milling 34
2.6 threading 35
2.7 grinding 36
2.8 cut-off grinding 41
2.9 polishing and brushmg 41

3 mechanical parting and thermal
cutting 43

3.1 wedge-actlon cuttỉng 43
3.2 shear cutting 43
3.3 thermal cutting 51

4 screwed, riveted and
clamped joints 57

4.1 íoining processes 57
4.2 screvved jomts 58
4.3 ciamping girder joints 69
4.4 riveted joints 70

5 self-substance joints 73
5.1 welding methods 73
5.2 pressure welding methods 96
5.3 welded joint 100
5.4 weldability of metals 103
5.5 welding of plastics 107
5.6 soldering 108
5.7 bonding 112

6 electrical machines and devices 117
6.1 electric Circuit 117
6 2 electromagnetism 118
6.3 electric motors 122
6.4 xxxxxxxxxx 125

7 NC technology in metal
construction 127

7.1 work flow in NC technology 127
7.2 deslgn of NC machines 128
7.3 design characteristics of NC machines
130
7.4 controller types 132
7.5 coordinate Systems 132
7.6 program Structure 133
7.7 manual programming 133
7.8 machine-aided programming 140

learning tield: dismantling and assembling 
structural modules in the shop

8 litting and moving loads 156
8 1 basic physics 156
8.2 hoists 159
8.3 industrial trucks 164
8.4 tastening loads 164
8 5 satety at work and protection 

against accidents 168

9 mounting of structural 
components 169

9 1 mounting with masonry anchors 169
9 2 mounting with studs 170
9.3 mounting with dowels 171

10 assembly, disassembly and
disposal 181

10.1 shop assembly 181
10.2 disassembly 191
10.3 avoidance, recycling and

disposal of waste 191

learning tield: making of Steel and metal 
structures
11 satety on site 195
11.1 personal protective equipment 195
11.2 scattũldings and ladders 197
11.3 antiíall roping 199

12 surveying on site 201
12.1 alignment stage 201
12.2 length measurement 202
12.3 angular measurement 203
12.4 determining building heights 203
12.5 determining tìnishing and completion

heights 204

13 structural steelwork and root
structures 205

13.1 structural steelwork classitìcation 205
13.2 constructional elements 207
13.3 types of stress acting in structural

components 209
13.4 piers 211
13.5 girders 218
13 6 girder connection 233
13.7 bracing and guy ropes 242
13.8 industrial Steel bulldings 245
13 9 space-enclosing structural

elements 251

learning tield: making of doors, gates and 
tences
14 doors 263
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14.2 door types and teatures 265
14 3 doors with specitic tunctions 271
14.4 door materials 276
14.5 door closer 277
14 6 door tittings 279
14.7 placing and assembly 286

15 doors and gates 281
15.1 entrance doors 281
15.2 extenor doors 289

16 locks 293
16.1 types of locks 293
16.2 design and operating mode 294
16.3 Standard dimensions of locks 296
16.4 door lock satety catch 296
16.5 master-keyed Systems 307

17 grills and grates 309
17.1 articulated grills 309
17.2 íìxed grills 309
17.3 gratings 310

18 control engineering 315
18.1 open-loop control 315
18.2 closed-loop control 315
18 3 controller types 316

learning tield: making of windows, tacades 
and glass annexes
19 building physics 337
19.1 thermal ỉsolation 337
19.2 moisture protection 347
19.3 noise insulation 349
19.4 fire protection 353

20 windows 355
20.1 window design and components 355
20 2 window types and classitication 356
20.3 window tittings 362

20.4 window manuíacture 365
20 5 window installation 367
20.6 shop windows and showcases 372

21 taẹades and glass structures 373
21.1 classitication and types 373
21.2 overhead glazing 377
213 taọade dramage 378
21.4 íaọade design, tabrication and

assembly 379
21.5 glass annexes 382
21.6 sun-shading 384
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balustrades
22 stalrs 391
22.1 types of stairs 391
22.2 construction types of stairs 393
22.3 tread types 394
22.4 stairway terminology 395
22.5 main dimensions of stairs 396
22.6 sample design of a stairway 397
22.7 turning the steps of a spiral

stairway 401
22.8 marking-out of stringers 404
22.9 Computer calculation 404

23 balustrades 409
23.1 balustrade design 409
23.2 balustrades in and at residential

buildings 410
23.3 industrial guard-raỉl 411
23.4 tixing balustrades 412
23 5 bendmg a stnng wreath 413

learning tield: maintenance of structural 
metal and Steel Systems
24 quality management 417
24.1 tasks of quality management 417
24.2 quality management according

to DIN EN ISO 9000:2005 420
24.3 quality management System model 421
24.4 quality assurance is not only

a matter for the boss! 422

25 maintenance 423
25.1 basicterms 423
25.2 maintenance of structural Systems in

metal and Steel construction 431

interdisciplinary knovvledge
26 materials Science 441
26 1 general survey of materials 441
26.2 choice of matenals depending

on their properties 442
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26.4 inner structure of metals 465
26.5 heat treatment of Steel 470
26.6 aluminium and aluminium alloys 476
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26.8 other important metals 482
26.9 Sintered matenals 484
26 10 corrosion and corrosion

protection 486
26.11 plastics 496
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26.13 process matenals 505
26.14 glass and glass components 507
26.15 matenal testing 509
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