Comment [M1]: IDEA: Your readers may
find it interesting to read more regarding the

," increasing need for the machining process, so
/| it may be helpful to include references.

Sample of Level 3 Editing ,
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The Effect of Uncut Chip Thickness on Edge Chipping and Grinding Ratio in Groove
I

Grinding of Single Crystal Silicon !
]

process and the industries, in order to

demonstrate its relevance.

| Comment [M2]: IDEA: It would improve
I
' your article to elaborate on the uses of this

1. Introduction

W’ﬁh—t—h%gfew'mg—ef—%sDue to the growth of the semiconductor and optics 5
I

'

[

industries—have—grows, demand has increased for enhanceding manufacturing quality
Iy

and reducedirg machining costs—is—inereasing. Most mechanical machining of the

semiconductor materials and optic glass requires the use of a diamond-impregnated

. . . . L . . Iy !
wheel for grinding—with-diamend-impregnated—wheel. (Groove grinding is extensively i
grinding (Groove grinding is extensive y
il
I

[
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used for separating small sized components ex-and for cutting grooves.‘lﬂdgg chipping is | | ! |
[

1

a major issue Pduring the precision groove grinding of brittle materials; the-serions | |
1

Jl‘ I)

!

!
edge-chippingis-a-majorissue-due to the brittleness of the workpiece]| In addition, the '
|
1

Ggrinding wheel additionally-often comprises aup-te majority of the manufacturing cost, |
1

!
I

I
_

!

high unit price. For these reasons, an improved —better-understanding of Whappe% /
!

!

Comment [M3]: IDEA: It may be useful to
identify the more commonly used materials,

/| to highlight the need for this research. (i.e.
your research focuses on single crystal silicon,
but if you highlight other materials that are
also commonly used, it will serve to
demonstrate how large an issue edge chipping

!
!

is).
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Comment [M4]: IDEA: Cite a reference for

this statement.

!

Comment [M5]: CHECK: “large
utilization” refers solely to the fact that the

diamond wheel is used greatly during the
manufacturing process. Is this your intention?
Or were you intending to imply the large

running costs of the wheel, due to power

consumption, or other factors? (Utilization
does not necessarily imply costs, particularly
if power costs are small, so it may be helpful
to elaborate on this point).

Comment [M6]: TUTOR - phrase choice:
Incorrect: "...understanding what happens

during...”
Correct: "...understanding of the groove

grinding process..."
Reason: "what happens during" would not
generally not be used in academic English. By

restructuring the phrase slightly, to use the

word "process," improves the presentatiﬁﬁ




to enhance the process efficiency enhancement-and peint-wayfor-theguide equipment
manufacturers tein fature-improvingement their products.

Efficient productionvity is achieved in the groove grinding of brittle materials
the

selectioning of suitable grinding conditions, and by

reguires—through

considerationing of material properties, in order to maximize the wheel life while

thickness e+—(also known as the grit depth of cut) [1, 2]. In general, the uncut chip

thickness is well known to play an important role relative to the surface finish and tethe

wheel life. Eor-the-In regards to the surface finish, controlling the uncut chip thickness

by—varyingthrough the modification of grit size, grit density, wheel dimension, cutting

speed, feed speed, and/or wheel depth of cut can improve the surface roughness [1-7].

In past studies en-of surface finish, seme-researchers have undertaken te-experiments to

investigate experimentally-whathappen-duringthe effects of ehanging-altering the uncut

chip thickness. The surface roughness is-indicated-in-experimentalinvestigations-can be

improved effeetively—with—by decreasing the feed rate, abrasive grit size and/or

grinding surface also decreases with-deereasingas the uncut chip thickness decreases.
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Comment [M7]: CHECK: "controlling" or
"minimizing?"

Comment [M8]: CHECK: Normally I’ve
only seen 'cutting geometry' used to refer to a
group of cutting tool parameters. I have
changed the sentence to reflect this, however,
feel free to alter it if you feel that your usage
is correct.

Comment [M9]: CHECK: Depending on
the journal to which you are submitting, it
may be unnecessary to use "by some authors
[1-4]." Instead you may be able to simply use
"by [1-4]."

Comment [M10]: CHECK: Do you mean
"silicon carbon" or "silicon carbide?"




Besidescharacterizingfor-surface-finishln addition to its’ effect #pon the surface finish,

a cutting process. For instance, it has been experimentally shown that-the-behavierin
during the sawing of granite, there is evidence that suggests a transition in the
predominant diamond wear mechanism, fromes attrition at a smaller uncut chip

thickness to fracture at a larger uncut chip thickness [7].

In addition to the uncut chip thickness, the material properties of the workpiece

may also be a crucial factor. ﬂk&m&ﬁeFi—a—l—reme#&-l—pfeeess—{dDuring the grinding of a

brittle material, the material removal process results in brittle fracture and leads to thean

parameters were—are chosen adequately, the—brittle materials can deform

hydrostatic compressive stress [8, 9‘]. Research in Sscribing [10-12], turning [13],

vibration cutting [14], and grinding [15-17]—alse haves also observed ductile chip

thein cutting of brittle materials, analysiszing of fracture mechanics [15, 18] er-and
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Comment [M11]: IDEA: Consider stating
how much of a factor it is. Is it the critical

factor? Or only a minor factor?

Comment [M12]:

TUTOR - word choice:

Incorrect: “...to characterize the wheel
wear...”

Correct: “...determining the wheel wear...”
Reason: “characterize” indicates that the
uncut chip thickness is a symptom of wheel
wear while "determining" is used to indicate
that the uncut chip thickness is a factor in the

degree of wheel wear.

Comment [M13]: CHECK: Does
"worsens" means reduces surface roughness
or increases it? This is a little ambiguous here.

Comment [M14]: IDEA: Include a
reference to demonstrate that this statement is

accurate.

Comment [M15]: CHECK: "Plastic" is a
noun or adjective. Do you intend to say that
the brittle materials can deform another
plastic material? Or that they themselves
deform plastically? Or do you mean in a
ductile manner? I have assumed your
intention was that the brittle material deforms

in a plastic manner.

Comment [M16]: IDEA: It may be useful
to discuss how this research relates to your

focus on grinding.




dislocation theory [19] farther—can aid in estimatinge the transitional depth, that—is

ealledknown as the critical depth of cut (CDC). The CDC can be formulated as a

function of the geometry of the tool and the material properties of the workpiece [18].

The CDC model for a grinding process er-used for various hard and brittle materials has

’

a‘ logical methodology for the optimization of the grinding parameters, in order to

reduce total manufacturing cost in groove grinding of brittle materials (given

777777 )

)

. . . . . T . 0
investigation of edge chipping and performance in the grinding of a single crystal \\\\

\

silicon (SCS) wafer over a range of uncut chip thickness (5 nm — 32 nm) has been \\\\\

undertaken in this study;ever-arange-of uneut-chip-thiekness{(5—nm—32-nm)-in-this \

\
\
\

grinding process can be characterized by a newly defined value, i.e. the cutting depth

ratio (CDR). This dimensionless parameter can be used for-to explaining the effect of

Comment [M17]: CHECK: It would be
clearer here to state either “The CDC model...
has been presented in [15]." Or alternatively,
to state “The CDC model... has been
presented by Bifano, Dow and Scattergood
[15]."

Comment [M18]: CHECK: Please ensure

that this retains your desired meaning.

Comment [M19]: CHECK: Please clarify
what they have reported. Have they reported
possible sub-optimum methodologies, the
necessity for a study into optimization of
parameters, or the effects of paramater
optimization? (Or some mix). Or are you
referring to those studies already cited in your
paper? (If this last is the case, then it is
unnecessary to include "although several
grinding studies have reported."

Comment [M20]: CHECK: Please ensure
that this retains your desired meaning.

Comment [M21]: IDEA: If you are going
to state what they have reported, please
include some citations to ensure interested

readers can pursue these avenues of thought.

Comment [M22]: CHECK: Are you
referring to wear resistance or another

measure of performance?




uncut chip thickness on the—edge chipping and the grinding ratio induring groove

| Comment [M23]:
grinding of SCS. Evidence derived [fermfrom| both of these approaches ean—provides -~ | TUTOR: - word choice:

Incorrect: “form” is a noun used for a number
important insights into the groove and cutoff grinding mechanism for ceramics. of things, such as appearance.

Correct: "from" is a preposition used to

2. Processing Modeling indicate a starting point.

This occurs a few times during this article, I

The block diagram #nfor a groove grinding system ean-beis illustrated inas Fig. 1. felt it worth pointing out.

Many-A variety of input parameters directly affeetaffects the grinding mechanisms and

_-| Comment [M24]: CHECK: As before,
their influence on the resulting edge chipping and wheel fperformanc&. This study -~ | please specify what performance refers to.

- Comment [M25]: IDEA: In some instances,
such as those in which you are highlighting

' the aims of the study, it may help to use the
removal process mere-smattis of negligible magnitude in comparison to the-thasn cutting | full term (i.e. critical depth of cut), rather than
v | the acronym (CDC), in order to reinforce the
force effect [20].—this—studythereforesroups—and reduces—these—input-parameters—inte | | meaning of the acronym to the reader.

1| (Although this is not strictly necessary).

two—charaeteristic—parameters;—uneut—ehip—thiekness—and-CDC: The following section Comment [M26]: IDEA: What is the

thermal effect? Will your readers understand

defines the uncut chip thickness and the CDC Jntredueinguneut-chip-thickness€DEC;

this term? It could potentially help to explain

this term and why your are neglecting it.

2.1 Uncut chip thickness

The uncut chip thickness ef-in grinding processes can be formulated as a function

of the grinding conditions and the geometry of the wheel. The essential parameter

variables includes the cutting speed, feed rate, depth of cut, contact length of cutting,



abrasive grit size, and active grit density, as shown in Fig. 2. The aAverage uncut chip

thickness is given by-the folowingequation{H

? ~ (L](i] 0.5
“\rer N1
| Comment [M27]: CHECK: Equations 1
l(Z)L 77777777777777777777777777777777777777777777777777777 " | and 2 are out of order.

where C is active grit density (grits/mm?); ¥ is cutting speed (m/sec); v is feed rate

(mm/sec); d is cutting depth (um); / is contact length of cutting (um) and 7 is the ratio of

_~| Comment [M28]: IDEA: would readers

the ﬁnean scratch width to the mean scratch depth (10 - 20) [1].] 7777777777777777 " | know the terms scratch width and scratch
depth? It may help to elaborate on these
2.2 Critical depth of cut terms.

The dBuctile to brittle deformation transition has been shown to occurexist—in

during the indentation and—in—the cutting—precess of brittle materials, as reported by

_-| Comment [M29]: CHECK: As per

some researchers [[8-17]. This transitional depth is ealedknown as the critical depth of ~* | previous comments.

cut. An analytical model hasve been presented to predict the theoretical critical depth of

indentation [18]; this model was later modified to estimate the CDC in the grinding of a

~| Comment [M30]: CHECK: Is this

brittle material, and is given by \[15]‘ 777777777777777777777777777777777 J/ reference to "this model was later modified to
. estimate the CDC in the grinding of a brittle
d :afl(%j material" or for the following equation? If the
former, insert the reference at the end of "the
(1) grinding of a brittle material”, or if the latter,
then insert it at the end of the sentence (after
where E, H and K. are the Young’s modulus, hardness and fracture toughness the equation, just before the first period).

- Comment [WL31]: CHECK:
Should this be here or is it an error?

geometry and the cutting conditions.



2.3 Cutting depth ratio

The removal mechanism in the cutting of brittle materials is deeply affected
by the CDC of the work material and the uncut chip thickness. tFor thise reason, theis
following investigation is-fartherthen-combiningcombines the CDC model of the work

materials with the average uncut chip thickness; in order to discuss the-groove edge

\
\
\

newly defined value, the cutting depth ratio (CDR), or y.. The CDR is defined as the

ratio asof the maximum uncut chip thickness and-to the CDC. As the depth of the cut is

netedlynotably around twice the average uncut chip thickness [1]. The CDR can be

written as

©)

average uncut chip thickness.
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Comment [M32]: CHECK: Please ensure
that this sentence retains your original
intended meaning, as the original sentence

was difficult understand.

Comment [M33]: CHECK: Was this your
intention?

Comment [Ozy34]:

TUTOR - grammar:

Incorrect: very far smaller

Correct: far smaller

Reason: ‘very far’ can be used in ‘very far
away’, ‘very far from here’. That is, ‘very far’
acts like one word meaning a long distance.

To say ‘very far smaller’ is thus strange.

Comment [WL35]: CHECK:
You may be missing a symbol in this equation
from a lack of characters.

Comment [WL36]: CHECK:

Again, is this symbol meant to be here?




3. Experimentation
3.1 Set up and cutting parameters

The experiments were earried-out-on—-aundertaken using a grinding machine tool

s
s

\
\

groove grinding experiment, where d is the depth of cut and the wheel width is-was 43 \
um. The diameter of the wheel is-was 55.56 mm. Fig. 4 shows the distribution of the \
participating grits for athe wheel. Subsequently, using the abrasive grit size (#2000),

diameter of wheel, and the distribution of the participating grits, then—ceuld-estimate

summarizes the experimental conditions used for studying the-edge chipping and the

performance. The experimental parameters were the depth of cut, feed rate and cutting

speed. The cCutting length of every experiment is-was ‘120 m[ At theJrestricted rangejqf
experimental parameters, the variable-average uncut chip thickness lies between 5.5 nm

to 32 nm, as listed in Table 2. \

Comment [M37]: CHECK: Please check
this term. To a non-technical reader this
would appear that the wheel was designed to
grind diamond. The use of this term is fine if
it is a commonly known technical term,
otherwise, it may be clearer to state
something along the lines of "a diamond-grit

grinding wheel."

Comment [M38]: IDEA: Your readers may
be interested to know where the SCS wafer
that you have used would be commonly used
in manufacturing. Also consider providing the

manufacturer of the wafer.

Comment [WL39]: TUTOR:

Incorrect: “...could be estimated...”

Correct: “...was estimated...”

Reason: The use of “could be” suggests that it
is not necessary to have that value. If however,
the value is critical, you should use “was

estimated”.

Comment [M40]: CHECK: 120 meters
seems very large given measurements for

other variables. Is this correct?

Comment [M41]: CHECK: What do you
mean by restricted range? Will your readers
understand this terminology? Perhaps include

a sentence to explain this term.




As Sshown in Fig. 5, the-method-ofdigital imaging was used to quantify deteet-the

magnitude of groove edge chipping. A CCD camera was used to catch edge chipping

array is-was 640X480-, the size of each image is-was 300X225um-per-pietare, and the

mode of image acquisition card itwas IMAQ PCI-1408. As stated abevepreviously, the

resolution of the images wasis 300/640pm.
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Comment [M42]: CHECK: It may help to
clarify to your readers what off-line is
referring to (a simple explanation in brackets

would suffice).

Comment [Ozy43]:

TUTOR - word choice:

Incorrect: every experiment

Correct: each experiment

Reason: ‘Every’ means ‘not just this one or
that one, but all of them’. The emphasis is on
‘all of the’.

‘Each’ means ‘the first, second, third and
fourth one etc’. The emphasis is on ‘the same
applies to each experiment'

Example: I think there is some error in the
result. Every (all of the) experiment has some
measurement error.

Example: How much time will we need? Well,
each (the Ist, 2nd , 3rd etc) experiment takes

10 min, so we need 2 hours in total.




Page 1: [1] Comment [M6] MA 2008/2/7 11:28:00 PM
TUTOR - phrase choice:
Incorrect: "...understanding what happens during...”
Correct: "...understanding of the groove grinding process..."
Reason: "what happens during" would not generally not be used in academic English. By restructuring
the phrase slightly, to use the word "process," improves the presentation of the article, without losing

the meaning.
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