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Ay b F 7{#0.8mm=Ra . 3.5—4.2um
With 0.8mm cutoff = 3.5 - 4.2um Ra

Hv b4 7{E0.25mm=Ra : 1.8—2.2um
With 0.25mm cutoff = 1.8 — 2.2um Ra

1Ha g

/\’W\\'J‘w Roughness profile

#v b A 7{H0.08mm=Ra : 0.95— 1.05um
With 0.08mm cutoff = 0.95 - 1.05um Ra
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NOTE: Profiles are distorted due to unequal vertical vs horizontal magnifications.
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2. Basic Terms

2.1 Unfiltered Profile and Roughness Profile
(1) Unfiltered profile

Unfiltered profile is a profile resulting from the
intersection of a surface by a plane normal to the
surface. Unless otherwise specified, the inter-
section must be in the direction in which the
profile represents the maximum value of the
surface roughness. Generally, it is in the direction
normal to the surface lay.

{2) Roughness profile

Roughness profile is a profile determined by a measur-
ing method which removes irregularities of low fre-
quency components from the unfiltered profile.

2.2 Sampling Length and Evaluation Length
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Qe H1 3 Hi#R (roughness profile) #* 63K ® 2 A D
#E 3 (sampling length) T4 v M & 7 Aciz &
Wy
Le =0.25, 0.8, 2.5mm

L : BrmEfhi#R (unfiltered profile) »* 63K 2 A D
#F 3 (sampling length) TFMli & 3 ¢miz &L v,
L=0.25. 0.8, 2.5, 8mm
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Re: "Re'isasamplinglength used for determining the
surface roughness fromaroughness profile. Ifan
electrical high pass filter is used to filter the
roughness P-profile, the samplinglength is equal
to the cutoff value of the filter Ac.

Qe = 0.25, 0.8, 2.6mm or {.01, .03, .1%)

L:  ‘L'is asampling length used for determining the
surface roughness from an unfiltered profile and
is equal to the evaluation length *¢m".

L =0.25, 0.8, 2.5, 8mm (.01, .03, .1, .3

Zm: "¢m"isan evaluation length used for evaluation of
surface roughness and includes several sam-
pling lengths.

With the Surftest 201 and 301, following applies:
nx%e for evaluation from roughness profile, where

n=13,5
nxL for evaluation from unfiltered profile, where
n=1
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2.3 Mean Line and Center Line

(1) Mean line (least square mean line of the pro-
file)

A reference line having the form of the geometri-
cal profile and dividing the profile so that, within
the sampling length, the sum of the squares of the
profile departures from this line is minimal.
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(2) Center line (arithmetic mean line of the pro-
file)

A reference line set parallel to the mean line of
the profile throughout the evaluation length, so
that within the evaluation length the sum of the
areas limited by the center line and the profile
are equal on both sides.
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Ra=— — fo Y(x)|dx

3. Definition of Parameters

3.1 Roughness Average (Arithmetic MeanDevia-
tion of Roughness Profile) Ra

Rais the arithmetic mean of the absolute values of the
profile deviation from the center line within the evalu-
ation length €m. It is represented by the procedure
shown in Fig. 5, where the roughness profile is given
as Y(x) with the x axis for the center line and the y axis
in the vertical direction.
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Ra=—— fo IY(%)|dx
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3.2 Root-mean-square Deviation of the Profile,
Rq (RMS)

Rqgisthe root-mean square sum of the profile deviation
from the center line within the evaluation lengthm.

1 (om
Rq= / — ™ Y(2dx
Qm 0
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3.3 Maximum Peak-to-valley Height, Rt

Rt is the distance between the highest peak and
the deepest valley of the roughness profile within
the evaluation length ¢m.

sy

A e A
AL ARV AL
g

Centerline

W

Rt

My
A

Le

¢m=nx Qe

Fig. 6

3.4 +AFHEE Rz(DIN)

3.5 BXE & Ry (Rmax) (DIN)
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3.4 Average Peak-to-valley Height, Rz (DIN)

3.5 Maximum Peak-to-valley Height, Ry (Rmax)
(DIN)
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(Z1r+Z2+Z3+Zs+7s5)
5
Ry (Rmax) (DIN) = Zimax
m=10eD A X
Rz(DIN) = Ry (Rmax) (DIN)
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Rz(DIN)=

When the single peak-to-balley height Zi is given for
each of the five adjacent sampling lengths along the
center line of the roughness profile, Rz (DIN) and Ry
(Rmax) (DIN)are represented the formulae below:

(Z1+Z2+Z3+Zs+7Zs5)
5

Ry (Rmax) (DIN) = Zimax
in case of ¢m = 1Qe,

Rz (DIN) = Ry (Rmax) (DIN)
In Fig. 7, Le is equal to the cutoff value and 2m is
normally 5%e as stipulated in DIN 4768. However, fm
isallowed to be setas 3e if a workpiece does notallow
for setting of 5%e for £m.

Rz(DIN)=
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3.6 Ten Point Height of Irregularities, Rz (JIS)

This is the average value of the absolute values of the
heights of five highest profile peaks and the depths of
five deepest profile valleys measured in the direction
of vertical magnification within the evaluation length
2m of an unfiltered profile.
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3.7 K= Z Ry (Rmax) (JIS)
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3.7 MaximumHeightof the Profile, Ry (Rmax){JIS)

Ry (Rmax) (JIS) is the distance between the line of
profile peaks and the line of profile valleys and meas-
ured in the direction of the vertical magnification within
the evaluation length Im of the unfiltered profile.
Line of profile peaks: Aline parallel to the meanline and
passing through the highest point of the profile within
the evaluation length.

Line of profile valleys: A line parallel to the mean line
and passing through the lowest point of the profile
within the evaluation length.
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3.8 Maximum Profile Peak Height, Rp

{a) In case of roughness profile, Rp is the arith-
metic mean from the maximum height of the
profile above the center line in a sampling
length over the evaluation length.

(b} In case of unfiltered profile, Rp is the maxi-
mum height of the profile above the mean
tine within the sampling length L.

A0 & EhAR F 12 (LT EERAS

1 Roughness or unfiltered profile

Ny o o - -
AN AT AN AT, TFr
ZASAVAMVAGE IMRVAVASEI

Le, L RO T 1 TR

Center or mean line
fm=5x fe
P, +P, +P; +P, +P
Fig. 10 (a) Rp=—"—" 53 - (b) Rp=P,

39 E—=oh >} Pc

LS g & 2o BrE G D & RO T 12RO F
MmN Bl S AmD BT F K S BCY  HULER % 1213 EY
BCFATR2RKDA T b v~ GESRR) #2805,
COTRDHT v b r~v E lEEDEET 5 2 A
BT, Moy v b v~ L g8 RXET 5 508
1580 LEH28AC1hE L, BAIES(cmYcHh oD
hofkzrved,

3.9 Peak Count, Pc

The number of profile peaks per unit length
{cm or inch). To determine the peak count two
parallel lines are drawn at a predetermined level
below and above the centerline or the mean line
over the evaluation length (see Note). The portion
of the profile outwardly projected above the
upper line within the two adjacent points of inter-
section of the profile with the lower line is
counted a profile peak. The number of profile
peaks thus determined over the evaluation length
is calculated with a multiplication factor for the
number of profile peaks per cm or inch.
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Fig. 11 Unfiltered or roughness profile

E DAV M COfER0.25, 0.5, 0.65, 1.0, 1.3, 2.0,
2.5, 5.0um® 8 T T,

Note: Withthe Surftest 201, following eight discrimination
levels C are available:
0.25,0.5, 065, 1.0, 1.3, 2.0, 2.5, and 5.0pm
(10, 20, 25, 40, 50, 80, 100, and 200yin).
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3.10 Bearing Length Ratio, tp

Bearing length ratio is the length of bearing surface
(expressed as a percentage of the evaluation length
¢m), atadepth DH below the highest peak. Areference
line is drawn parallel to the center line or the mean line
at a depth DH below the highest peak to intersect the
profile. The bearing length ratio is the ratio of the sum
of the subtended lengths (It's spanned by peaks about
the intersecting line) to the evaluation length ¢m, and
it is expressed in percent values.
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tp=100 X (%)
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In Fig. 12, a reference line is drawn at the depth
DH from the highest peak. In this case, the pro-
file bearing length ratio tp is given by the formula

-below:

ihi

i=1

tp=100 X (%)

Lm

With the Surftest 201, 301 the profile bearing length
ratio is calculated in the following eleven depths DH of
Ry (Rmax) {(JIS) and Rt:

10%, 15%, 20%, 25%, 30%, 40%, 50%, 60%, 70%,
80%, and 90%.




3.1 =RAFHIELZ Ry2 3.11 Mean Peak-to-valley Height, R3z

EALRCEHPH S X S iR & 2 DEHREO B R3z is the mean of the third highest peak to the
AR SO Ik E Y RERESHIZW T 3 third lowest valley in a sampling length over the
SEHCECIIHL3IZHIBCRELDESDED evaluation length gm.
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where, 3Zi is the third peak-to-valley height
difference in each sampling length Qe.
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4. Range of Roughness and Evaluation
Length/Sampling Length

4.1 According to JIS

(1) Standard cutoff values when determining Ra.

bi {1 ]
FORTHE S OFE .
Range of Ra Ac 4m (min)
5H A /Over LUTF /Up to mm mm
— 12.5umRa 0.8 2.4
12.5umRa 100umRa 25 75

(2) BABE3AKDD L EOFHAEE S DELE

(2)

Standard evaluation lengths when determin-

ing Ry (Rmax).
BXE20#HE om
Range of Ry {(Rmax)
%8 A /Over LLF/Up to mm
- 0.8umRy {Rmax) 0.256
0.8umRy (Rmax) 6.3umRy (Rmax) 0.8
6.3umRy (Rmax) 25umRy (Rmax) 25
25umRy (Rmax) 100pmRy (Rmax) 8
100pumRy (Rmax) 400umRy (Rmax) 25

(3) +RFHME & KD 3 & 2DNFME S DI=HEE (3) Standard evaluation lengths when determin-
ing Rz
+CFEH9%E & DFEE m
Range of Rz
% %8 A /Over ELTF /Up to mm
— 0.8umRz 0.25
0.8umRz 6.3umRz 0.8
6.3umRz 2bumRz 25
25umRz 100umRz 8
100umRz 400umRz 25

— 10—
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(1) AHEeY 4 ¥H & g4 H 5 $8 2 Ra, Rz, Ry (Rmax)(DIN)

ERHBLEDEER S DIEH(E

4.2 According to DIN

(1} Standard sampling lengths and evaluation
lengths when determining roughnesse. g. Ra,
Rz, and Ry (Rmax) {DIN) from periodic profile.

fofgzp%?ng Ac Le €m (min)
%8 A /Over ELF /Up to mm mm mm
0.01mm 0.032mm 0.08 0.08 0.4
0.032mm 0.tmm 0.25 0.25 1.25
0.1Tmm 0.32mm 0.8 0.8 4
0.32mm Tmm 25 25 125
Tmm 3.2mm 8 8 40

(2) B TH VRSB SRas KHBEEDH Y

(2) Standard cutoff values and minimum evalu-

bF7EDIEL(E ation lengths when determining Ra from
periodic profile.
R’:::e)zﬁf%a Ac £m (min}
% #8 A /Over ELIF /Up to mm mm
— 0.Tum 0.25 1.25
0.1um 2um 0.8 4
2um 10um 25 12.5
10um — 8 40

(3) A THVEIHMBL,SRzDIN) 2KsH 3 & &

(3) Standard sampling lengths when determin-

DEER X DIEH(E ing Rz (DIN) from periodic profile.
R':rzlésg;‘):z)fgﬁ” Le, Ac £m (min)
%58 A /Over LLTF /Up to mm mm
— 0.5um 0.25 1.25
0.5um 10um 0.8 4
10um 50um 25 125
B0um - 8 40

(4) BA#HT A ViE 2 Ba#EH S Ry(Rmax)(DIN) % 3K &
B3rEDEERIDELEMBRIRzICELY 37,

(4} Standard sampling lengths when determin-
ing Ry (Rmax) (DIN) from periodic profile de-
pend on the Rz value.
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