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1 
scope
This General Specification establishes requirements for design manufacture and supply of machinery and equipment for Anglo American.

This Specification applies to all machinery and equipment for which mechanical requirements have not been covered by the individual mechanical specifications.

Reference to Manager in this specification defines M.E.T. as Manager Engineering Technology.

2 CODES AND STANDARDS

The Mine Health and Safety Act 29 of 1996 and Regulations shall apply to the design, manufacture, and selection of materials.

Where South African Bureau of Standards Codes and Standards exist, they shall be preferred, otherwise the British Standards or the British Standard Code of Practice noted herein will apply.

In the event of conflict between this document and an equipment specification, the equipment specification shall govern.

3 MATERIALS

Materials shall be as shown and as specified in General Specification.

4 DESIGN SERVICE FACTORS

The following Service Factors shall apply:

a) Speed reducers.  Service factor shall be 1,25 based on motor kW or 1,35 based on calculated kW, whichever is the greater.

b) Couplings, shafting, V‑Belt and chain drives. Service factor shall be 1,5 based on the motor kW.

c) Machine cut gears. Service factors shall be as stated by the applicable British Standard.

5 TRANSMISSION

Chain drives shall be in accordance with British Standard 228, Transmission Roller Chains, Chain Wheels and Cutters. All chain drives shall be adequately guarded and lubricated.
V‑belt drives shall be Fenner Spacesaver Wedge‑Belt Drives fitted with Fenner Taper Lock bushings. Alpha or Beta section Wedge‑Belts shall be furnished in matched sets. Driving motors shall be mounted so that adjustment of belt tension may be done by means of jackscrews.
If the application is amenable, pivoted bases may be employed (if the motor mass is sufficient to maintain belt tension). All V‑belt drives shall be adequately guarded.

Gearing shall be in accordance with the following standards:
· BS 436: Machine cut gears (helical and straight spur)

· BS 545: Bevel gears (machine cut)

· BS 721: Worm gearing

Speed reduction units shall have allowances for efficiency, cooling and lubrication, conforming to the manufacturer's recommendation or AGMA standards. Unless otherwise noted, speed reduction units shall be supplied by the Vendor complete with half couplings fitted to the reducer shafts. Mating half couplings will be supplied loose, bored, and with keys and keyways cut to specification.

Bearings shall be in accordance with the following standards and requirements:
· BS 292: Dimensions of ball bearings and parallel‑roller bearings

· BS 1131: Plain metal bearings Parts 1 to 5

· BS 1642: Ball and roller bearing plummer blocks (general purpose series)

· BS 3134: Dimensions of tapered roller bearings

d) Anti‑friction bearings not covered by standard specifications shall be equivalent to SKF manufacture.

e) Bearings seals 75mm and larger for plummer blocks shall be triple labyrinth type, or an equivalent as approved. Grease fittings, when specified shall be Alemite, hydraulic type, or as approved.

f) Plummer blocks shall be mounted on accurately machined sole plates and provided with lugs and jackscrews for proper alignment.  Vertical alignment shall be by shimming.

Standard keyseated shafting shall have a safe shear stress of 41000 kPa. For other materials, one‑tenth of the nominal ultimate tensile stress shall be used in design. Suitable fillet radii shall be provided at changes in diameter and shaft ends shall be chamfered.

Vendor will recommend the proper alignment tolerances which shall be used. Tolerances will be checked in the Vendor's works prior to shipment. However, final alignment and dowelling (if required) are the responsibilities of the Contractor. All couplings shall be fitted with removable guards.

Brakes shall be adequately sized for load characteristics and heat dissipation. For general use on motor couplings, Perigrip type may be used. For hoisting or where the brake is holding back a continuous applied load, thruster releasing shoe brakes shall be used with mass actuated operation, failing to safety. Band type brakes shall not be used unless approved.

Keys, keyways, bolts, nuts, screwed fasteners and washers shall be in accordance with British Standards included in Handbook No. 2 British Standards for Workshop Practice.

Shaft mounted pulleys, gears, sheaves and sprockets shall be suitably keyed to shafts with key‑sets supplied by the manufacturer. Drive components keyed to shafts (excepting Taper‑lock hubs) shall have two set screws. One set screw is to bottom on the key and the other is to bottom on the shaft.

Limits and fits for engineering shall be in accordance with British Standard 4500.

For direct coupled transmissions Fenner disc type flexible couplings or equal shall be used.

6 LUBRICATION

Lubricants and lubrication shall be in accordance with at least the following standards:

· BS 3223:Calcium base grease

· BS 1905: Engine lubricating oils

Other general purpose greases, such as lithium base, sodium base or sodium calcium mixed base not covered by British Standards, shall correspond to the grade classification of the US National Lubricating Grease Institute.

· BS 1486: Lubricating nipples Part 1 and 2

· BS 1399: Rotary shaft oil seal units

Bearings shall have provision for adequate lubrication and be well sealed against intrusion of moisture or dirt. Where warranted, battery lubrication panels shall be provided.

Temperature rise for lubricating oil shall not exceed 40oC above normal surrounding air temperature and the maximum overall oil temperature shall not exceed 80oC.

Gearing and chain drives shall have fully enclosed oil bath lubrication, except where low peripheral velocity requires grease lubrication.

For shafts over 75mm diameter, seals shall be triple labyrinth. For medium and light duty bearings on shafts 75mm diameter and under press fit metal shrouded synthetic seals may be used. Where extra dirty conditions apply, grease inlets shall be provided for labyrinth seals in addition to a grease inlet to the bearing. Where fine abrasive dust conditions occur, flat type bearing seals shall not be used. Where wet or extremely dirty conditions occur, a thrower shall be installed in addition to the seals.

7 BASEPLATES

Baseplates including stools mounted thereon shall be rigidly constructed; cast steel or fabricated steel. Cast iron bases may be used for light duty.

Where practical, the prime‑mover, gear reducers, bearings or other equipment shall be mounted on a baseplate.

Mounting pads and baseplate feet shall be machined true and parallel. Allowance shall be made on the prime mover mounting pad to allow for 6mm minimum shimming.

8 SAFETY GUARDS

Safety guards shall be in accordance with the following British Standard and the Mine Health and Safety Act 29 of 1996 and Regulations:

· BS 1649: Guards for Shaft Couplings

Guards shall be made of steel plate with expanded metal sides. They shall be easily removable and fitted with gates or doors where access is required for machinery maintenance or inspection. Access to lubrication points shall be arranged so that guards do not have to be removed.

Belt guards exposed to sunlight will be as described above except that they shall be made of steel plate complete (no expanded metal sides).

9 ASSEMBLY OF COMPONENTS

Welding quality control shall be as follows:
g) Welding of carbon steel shall be done by the Electric shielded metal arc process with coated electrodes unless otherwise specified. Weld design details shall be prepared in accordance with South African Bureau of Standards 044, Code of Practice for Welding, Part I and II, and all welds shall be made as per these details.

h) Welding shall be performed only by operators who have been qualified by test in accordance with South African Bureau of Standards 044, Code of Practice for Welding, Parts III and IV. Upon the request of Manager, the Vendor shall submit evidence of such qualifications.

· Electric Arc

Class I in accordance with BS 2633

Class II in accordance with BS 2971

· Oxy‑Acetylene (for use with piping 80 and under)

Class I in accordance with BS 1821

Class II in accordance with BS 2640

Where specified, random radiographing shall be required of 10% of the welds. Individual welds shall be 100% radiographed. Selection of welds to be radiographed will be made by the Manager. Manager's interpretation of the radiographic results shall be considered final.

Manager may direct the Contractor to remove any inferior welding and provide radiographic or other approved non‑ destructive tests on suspect welds. The Contractor's proposed test method will be subject to the Manager's approval.

Shop assembly and testing shall be as follows:
i) All equipment shall be assembled in the Vendor's shop, or designated place of manufacture, prior to shipment. Unless specific exceptions are granted by Manager, or are excluded by the individual mechanical specification, all equipment shall be shop tested or operated to the satisfaction of Manager prior to shipment.

j) Where disassembly is required for shipment, components shall be accurately match‑marked for re-assembly.

Assembly of components by bolting, unless specifically stated otherwise on assembly drawings or details, shall be installed as follows:
k) High strength friction grip bolts shall be installed in accordance with British Standard 4604:1970.

l) Black bolts shall be installed in accordance with the following assembly requirements:
· Bolt heads and nuts shall make contact bearing on parallel plane surfaces perpendicular to the bolt axis.

· A tapered washer shall be correctly positioned under the bolt head or nut whenever the surfaces contacted are not parallel and perpendicular to bolt axis.

· A flat washer or a tapered washer shall be used under the bolt head or nut whichever is to be rotated during tightening operations.

After assembly and proper tightening, bolts shall project through the nut for a minimum distance of one full thread.

When assembled, bolted joint surfaces shall be free of dirt, loose scale, burrs and other defects that would prevent solid seating of the parts. Contact surfaces shall be free of oil, paint, lacquer or galvanizing.

Solvent welding will be as specified on the piping material specification General Specification AGS‑008.

10 TAGGING

Each piece of equipment and all instruments, whether mounted on the equipment or shipped loose, shall have a rust resistant metal tag, firmly attached by wire or screws. This tag shall be stamped with:
· Job Number, viz. 11964

· Purchase Order Number

· Equipment or Instrument Number.

11 NOISE CONTROL

The control of noise shall be in accordance with the requirements of AGS 034 and of the Mines Health and Safety Act 29 of 1996 and Regulations, unless otherwise approved.

APPENDIX A: RELATED DOCUMENTS

Reference is made to the latest revisions of the following standards:

	ISO 9000
	:
	Quality Management System

	QAP 100
	:
	Quality Requirements for Critical and Major Products

	BS 228
	:
	Chain Drives

	BS 436
	:
	Machine Cut Gears –Spur and Helical gears

	BS 545
	:
	Specification for Bevel Gears – Machine Cut

	BS 721
	:
	Specification for Worm Gearing

	BS 292
	:
	Dimensions of Ball Bearings- Cylindrical and Spherical Roller Bearings

	BS ISO 113
	:
	Plain Metal Bearings

	BS 1642
	:
	Ball and Roller Bearing Plummer Blocks (General Purpose)

	BS 3134
	:
	Metric Tapered Roller Bearings

	BS 4500
	:
	ISO Limits and Fits

	BS 223
	:
	Calcium Base Grease

	BS 1905
	:
	Engine Lubricating Oils

	BS 1486
	:
	Lubricating Nipples

	BS 1649
	
	Guards for Shaft Couplings

	BS 2633
	:
	Specification for Class I Arc Welding

	BS 2971
	:
	Specification for Class II Arc Welding

	BS 1821
	:
	Specification for Class I Oxy-Acetylene Welding 

	BS 2640
	:
	Specification for Class II Oxy-Acetylene Welding

	BS 4604
	:
	Specification for the use of High Strength Friction Grip Bolts

	BS 1399
	:
	Specification for Rotary Shaft Lip Seals

	SANS 10044
	:
	Code of Practice for Welding

	Mine Health and Safety Act 29 of 1996 and Regulations


APPENDIX B: RECORD OF AMENDMENTS

	Issue 0
	:
	Converted to Anglo American format.



























































2
	AA_SPEC_99902200.doc
	APPROVED
	6 November 2008
	Page 1 of 9


For information or comments on this document please contact ATD QA
Anglo Technical Division accepts no liability for any damage whatsoever that may result from the use of this material or the information contained therein, irrespective of the cause and quantum thereof.

[image: image1.png]