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Table 1 M echanical properties of 7075 T 7351

aluminum alloy

Yield strength/ MPa  Tensile strength/ MPa  Elongation/ %

475.30 540. 96 11.5
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Fig.1 Structures and technical demands of fastening holes

(a) —Hole produced in drilling;

(b) —Hole produced in drilling and reaming and unlubricating multiply-step and in one-step compound cutting
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Table 2 M achining processes and drilling/ cutting parameters of fastening holes

Cutting capacity

Process name Code No  Main procedures Turning speed Feed rate  Cutting speed Coolant [lustration
/(r*min" " /(mmer™ " /(m*min” ")
Ordinary air drilling ZBK  Onestep drilling Drilling d3.0 2 100 i Unusing  Imitating abnormal oper
M anual drilling ~ three step Reaming d6.2 1300 0.14 ation with careless and
Fast feed reaming d7.6 1300 0.14 31.8 impatient
d7.8 1300 0.14
Ordinary air drilling ZBM  Onestep drilling Drilling d3.0 2 300 * Unusing  Imitating normal opera-
M anual drilling ~ three step Reaming d6.2 2150 0.04 52.17 tion with careful and
Slow feed reaming d7.6 2150 0.04 conscientious
d7.8 2150 0.04
Drilling & reaming DBK  Onestep drilling Drilling d3.0 2 100 * Unusing  Imitating abnormal oper-
multiply-step with - two step reaming Reaming d6.2 1300 0.14 ation with careless and
fast feed ~ three step d7.3 1300 0.14 34.3 impatient
reaming Reaming d7.6 800 0.40
d7.7 800 0. 40
d7.8 800 0.40
Drilling & reaming DBM  Onestep drilling Drilling d3.0 2 300 * Unusing  Imitating normal opera-
multiply-step with - two step reaming Reaming d6.2 2 150 0.04 tion with careful and
slow feed ~ three step d7.3 2150 0.04 34.3 conscientious
reaming Reaming d7.6 2150 0.10
d7.7 2150 0.10
d7.8 2150 0.10
One step compound YR Drilling & reaming d7.8 3600 0.05 88.2 T80-92B  Adapting advanced
cutting One step compound drilling-reaming com-
cutting pounded tool and finish-
ing machining in one
step
%

Needing withdraw drill to remove chip and being liable to break drill, data of 3.0 feed did not be measured.
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Fig. 2 SEM micrographs of surface microtopography of five machining processes
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Fig. 4 Micrographs of scale-splinter on
ZBK surface layer
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Fig. 3 SEM micrographs of machining : % g

defects on ZBK machined surface
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Fig. 7 Changes of microstructure in surface layer
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Influence of machining processes on surface microphotograph and

microstructure of fastening holes

PEI Xurming', CHEN Wuryi', REN Bingyi’, HAN Yu’
(1. Machinery College, Beijing University of Aeronautics and Astronautics,
Beijing 100083, P. R. China;
2. Chengdu Aircraft Design & Research Institute, Chengdu 610041, P. R. China;
3. Chengdu Aircraft Industry Co. Chendu 610092, P. R. China)

[ Abstract] In order to study the effect of machining processes on the surface condition of fastening holes drilled on 7075 aluminum
alloy for aircraft assembly, the surface microphotograph and surface layers microstructure produced by the five kinds of drilling pro-
cesses were observed and analyzed by means of SEM and optical microscope. T he results show that the surface microphotograph yield-
ed in multiple-step machining with slow feeding and in one-step compound process is satisfactory, and there are fewer defects, lower
deformation and thinner metamorphic layers; while that produced in other processes is quite rough, there are more defects and bigger

deformation on the machined surface, and they are detrimental to assembly properties and fatigue life of fastening holes.

[ Key words] aluminum alloy; fastening hole; machining processes; microphotograph; microstructure; machining defect
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