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Exam in Modern Manufacturing Processes MPR 033 .. { v, WoRr Db
P

Date: 2010-10-19 S—

Time: 14.00-18.00

Examiner: Gustav Holmgyvist, tel. 5026, 0709-393275

Will visit the exam about 15.00 and 16.30.

Ass. Devices: Approved calculator, pen, pencil, eraser, ruler, and written dictionary.
N g
Credit list: Wil be sent out by€-mail 2010-11-09  ro——  Noslke : [, 3 el s II
i "[‘/
Checking: Checking of your exams can be made 2010-11-12, 12.30-13.15, Room Gamma in study hall.
Grading Fail: 0-19,5p, 3: 20-29,5p, 4: 30-39,5p, 5: 40-50p

(Extra points based on your group assignment report will be added to your exam result)

General instructions: For full point you n i your answer. You must show the teacher that you have
understood the question and it’s answer.| Write detailed answers and motivate and explain yourself. Write clearly and readable. Good Luck!
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Unconventional machining methods

1. Waterjet Cutting (5p)

a) For abrasive waterjet cutting, point out and very briefly explain three general advantages as well as three general
disadvantages. (General means that it can be in comparison to any other method, not only thermal processes).

3 _
@ Ne HAZL ((id puthed m.\ll(»p)s cale toxon)

i w3 . d
Can gl th! e dAvmemsion) (M I\MS o srcecl is IOWO"""}
S‘!‘V\é\,l' \)Q_l» d 1o 5‘ Chn MoVl in [\yl,j &r(’tlf\.u"\'* :> (‘(QKAyb

N
—) Lo o«»l-f,rva ;(uaé
C Expenyi=e " (Pump Fechaw. )
Oxideton  duwe 2 ke o o : .
b) For pure waterjet cutting (without the abrasives) how is the jet interacting with the material and thus how is

material removed for a non-brittle material as for instance plastics or wood?
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2. Laser and Plasma cutting (6p)

a. Explain how a laser source is typically designed. The important thing is that you point out what the main
functions are. 2p)
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Why are pulsed laser used? In what way can quality of the cut be better with pulsed laser?
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c. What purposes do gases have in dual plasma cutting? 2p)
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3. Electrical Discharge machining (4p)

a. Describe the function of a wire EDM machine including al necessary functions. You do not have to explain the
electrical circuit in detail. (2,5p)
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b. Briefly compare wire EDM to AWJ. Give some disadvantages and advantages of wire EDM.
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Metal forming

4. Deep drawing (5p)
The table below shows some typical results from the lab. Outgoing from this table...

a. What is the limiting drawing ratio of Mild steel (using oil as lubrication)? Motivate your answer.
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b. Can we say that the LDR is different for other lubricants and then why is it different?
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b. Make three well-motivated comparisons: (3p)
e  Each comparison should be made in between two tests and be regarding the difference in result. You must
explain the difference in result for each comparison.
e  Atleast 5 different tests must in total be included in your answer.
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1 Mild steel 90 18] on 4 X 4 x
2 Mild steel 104 2.08] il 0 kb X
3 Mild steel 104 2.08| _oil sl X 63 X
4 Mild steel 104 2.08| Ol Max X (X2
5 Mild steel 110 22| ou 7 X 64
6 Mild steel 104 2.08| Piastic 18] X §2 X
7 Mild steel 110 22| Plastic 200 X 55
8 Mild steel 120 24| Piastic 26 X 60
9| Stairiess steel 90 18] ol 1] X 89
10| Stainless steel 20 18] Piastic 30 X 10
1 Aluminium 90 18] ol sl X i<

Using plastic as a lubrication the biankhoider force risis to compensate the fgwer friction coefficiert
The friction of plastic is apprax. a third of that with oil

5. Stretch forming (5p)

a. Describe and explain the stretch-forming technology, including the tooling.  (2,5p)

O/—\”*§SLHH[A“7 ?r,,fy o 1"4( '{vaf.vé c) zu\,\/ 5}0’».}\5._17&1/14,

: [ f\‘ e Alse F.r)ws A .52 in il walwne
¢ TF _simp e dre " s ol L The impavhant is Mk makeid

; i [ " -

i3 ‘Udvte) auc' Can hof low in o
b. How does the strain-hardening of the material (the strain-hardening exponent) influence the formability of the 4« ;¢
material (that is how soon/easily does the material fracture for different strain-hardening)? ‘
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6. Hydroforming (4p) =

it she '\SHL& n12<( Lv d@fo.fﬂ\ )
Draw a diagram with internal pressure as the x-axis and axial force as the y-axis. Point out what problem areas

there are and thus where the working range (or processing window) is. For two main problems also give a brief
explanation in words why you get the problems. :
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Metal Cutting

7. Grinding (4p)

a) In the grinding process the consumed energy can be divided into three parts. Or in other words — what

consumes the energy in grinding? Make a sketch to explain the three different part(; - p ap. | 3, whia C'f"ki
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b) Shortly describe the advantages of high-speed grinding (high-efficiency grinding) and also tell what the main
limiting factor for high speeds is? . ‘ (1,5p)
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8. Metal Cutting Fluids (Sp)

a) What is a “straight oil” and when and why might that be of use in metal cutting?
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b) Describe the technology MQL. Describe what it is, briefly how it is created and the thinking behind the use of
MQL. For full scoring your answer must include some detail regarding for instance “percentage” or “size”
(concerning the cutting fluid). (p)
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9. High-Speed Machining (5p)
HSM offers the possibility to get a lower cutting force.

a) Why? (For a full scoring you need to show that you have understood what parameters there are in milling and ;
how these are affected or altered.) 3p) |
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b) Why is this low force most often of interest when milling in Aluminium? (1p)
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c) Why is this low force most often of interest when milling in hardened steel? (1p)
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What is the rake angle of a cutting tool? Define what a positive and a negative rake angle is and also comment on
the problems (disadvantage) of a too positive or too negative rake angle.
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11. Surface Topography (4p)

10. Metal cutting and metal cutting tools (3p)

a) Two ordinary types of surface measurement devices are: stylus profilometer and optical interferometer.
—  Give a very brief description of the function and at least one advantage and one disadvantage of each
method. (NOTE: The exact function of the optical interferometer’s way of detecting surfaces does not need to be
explained) 2p)
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b) Outgoing from the below picture (which shows a defect on a surface)

—  Why is there a need for a 3D measurement instead of just a 2D measurement? Could you get enough
information from just a 2D measurement? (Different answers might be possible depending on your way of
reasoning).

— The area is 1,5x1,5 mm and the scratch/groove depth is about 100 pm.
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