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Optical Fiber Angle Cleaver

Makoto Iwamatsu,1 Manabu Tabata,1 Yuya Kurosaka,1 and Masashi Ishihara1

As the field-installable mechanical splice connector has a large reflection at the connecting 
point, it may not be advisable to use depending on the application. However, the amount of 
reflection can be reduced by connecting the angle cleaved optical fibers. Recently, as the use 
of the field-installable mechanical splice connector using angle fiber cleaves is increasing, 
the market demand for an angled fiber cleaver is also growing. To meet this demand, we have 
developed an optical fiber angle cleaver with consistent cleaving performance.

1. Introduction
A consistent and repeatable cleaving angle is re-

quired to minimize the return loss. We have developed 
this optical fiber cleaver that produces consistent 
cleaving performance by using a single-crystal dia-
mond blade and a clamp that aligns the fiber to the 
rotational center.

2. Product overview
The optical fiber angle cleaver is shown in Fig. 1.
Table 1 shows the optical fiber angle cleaver specifi-

cations.

3. Features

3.1 Material of blade

We experimented with three different blade materi-
als as shown in Table 2. The single-crystal diamond 
blade yielded favorable results.

3.2 Cleaving method

As shown in Fig. 2, the optical fiber cleaver cuts the 
optical fiber at a specified angle by cleaving the ten-
sioned and twisted fiber.

3.3 Optical fiber clamp design

The optical fiber cleaver induces a twist to the opti-
cal fiber by using a clamping design (Fig. 3). If the 
center of the optical fiber and the rotation center of the 
clamp are not aligned, the amount of twist to the fiber 
will not be accurate (Fig. 4). As a result, the optical fi-
ber cleaver cannot give the desired amount of twist to 
the optical fiber, resulting in inaccurate cleaving an-
gles. Therefore, to align the optical fiber with the cen-
ter of rotation of the clamp, we designed the clamp 
with V-groove and the guide for aligning the optical fi-

ber to the V-groove (Fig. 5). As a result, the optical fi-
ber cleaver produced consistent cleave angles as 
shown in Fig. 6.

4. Conclusion
We have developed an optical fiber cleaver that pro-

duces consistent cleaving performance by using a sin-
gle-crystal diamond blade and a clamp that aligns the 
fiber with the rotational center.
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Table 1. Specifications.

1. Portability

Dimensions 108 (W) ¥ 74 (D) ¥ 50 (H) mm

Weight 325 g

2. Cleaving performance

Cleaving angle 0 ~ 9° (variability)

Fig. 1. Optical fiber angle cleaver. 
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Clamping design 

Fig. 3. Clamping design.
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The amount of twist of the 
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amount  of  twist  of  the 
optical fiber.

The optical fiber center is 
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Fig. 4. Fiber centering problems.

0

10

30

20

40

50

60

70

6 6.5 7 7.5 8 8.5 9 9.5 10 10.5 11

Setting cleaving angle: 8° (N = 200)

fre
q

ue
nc

y

cleaved angle (°)

Fig. 6. Distribution of cleaved angles.

2. Under clamp operation
The optical fiber goes 
into the V-groove along 
with the guide.

3. After clamp operation

The optical fiber is clamped 
in the V-groove.

1. Before clamp operation
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Fig. 5. Clamp structure with the V-groove and the guide.

Fig. 2. Cleaving method.
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Table 2. Cleaving performance of each material.

Blade
material

Blade
durability

Cleaved angle
Typical

cutting plane

Carbide Not good Good

Polycrystalline
diamond

Good Not good

Single-crystal 
diamond

Good Good


