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Moisture-proof seal optical fiber connector

Zhang Xinli, Tang Qunzhi, Wu Haocheng, Li Zhigang®, Lv Hongwei, Tang Ke

No.34 Research Institute, CETC, Guilin, Guangxi 541004, China

Abstract: Aiming at the problem of water mist condensation on the fiber end face in a high-power fiber laser system,
the most important factor causing this problem is that the traditional optical fiber connector does not have the mois-
ture-proof sealing performance. The connector structure assembly and use process are analyzed in-depth, and the
causes of the moisture-proof seal defects are pointed out. Through technological innovation and process improve-
ment, a moisture-proof seal fiber connector is designed and completed. The principle and structure of the mois-
ture-proof seal of the new connector are introduced. The main performances of the new connector are tested com-
prehensively, including immersion test, constant damp heat test, online application test. The experimental results
show that the new connector has a better moisture-proof seal with IL less than 0.2 dB.
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Fig. 1 Structure of traditional single-mode fiber connector
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Fig. 2 Assembly drawing of single-mode fiber connector
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Fig. 3 Structure of moisture-proof seal fiber connector
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Fig. 4 IL measurement of moisture-proof seal fiber connector. (a) Input power Py (dBm); (b) Output power Py (dBm)
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Table 1 Test instruments and environmental conditions

i SR S8
Sl IR /dBm 10.31
Pek/nm 1053
VI Sa PM121D (B3 GHIRK)
FRi Bk G.652 Y6£703.0 mm B (1 m) B as B
TR 23.5 °C(%if)
FHXHELE % 50

(2 BEAmHEA AARE ILNBL R

Table 2 IL of moisture-proof seal fiber connector dB

s 1 2 3 4 5 6 7
IL 0.06 009 012 008 014 011 0.07
5 8 9 10 1 12 13 14
IL 009 008 017 0.15 0.07 0.06 0.15
i 15 16 17 18 19 20
IL 016 010 0.19 011 009 008 -
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Table 3 Fiber connector IL after immersion test
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Fig. 5 Fiber connector submerging test. (a) Immersion test of traditional connector and flange;
(b) Immersion test of moisture-proof seal connector and flange
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Fig. 6 Test results of traditional connector end face
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Fig. 7 Test results of moisture-proof seal connector end face
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Fig. 8 Butt joint of moisture-proof seal
connector and flange
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Fig. 10 Moisture-proof seal connector toaster test
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Fig. 9 New connector end face detection after
constant temperature and humidity test
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Fig. 11 New connector end face detection after toaster test
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Fig. 12 Connector end face detection after 90 days online application
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Moisture-proof seal optical fiber connector

Zhang Xinli, Tang Qunzhi, Wu Haocheng, Li Zhigang®, Lv Hongwei, Tang Ke

No. 34 Research Institute, CETC, Guilin, Guangxi 541004, China

Structure of moisture-proof seal fiber connector

Overview: In the application of high-power laser optical fiber transmission and measurement, the transmission power
of optical fiber is higher. With the laser disconnected, the ceramic insert core is cooled, and the water vapor in the air
will condense at the end face of the connector. It will increase the fiber splicing loss and even damage the fiber end face.
It is necessary to fundamentally solve the problem of water mist condensation on the end face of the connector. The
most important factor of water mist condensation is that the traditional optical fiber connector does not have mois-
ture-proof sealing performance. This paper analyzes the structure assembly and use process of the connector, and points
out five defects of the moisture-proof seal. Specifically, there is no sealing process or moisture-proof sealing treatment in
the assembly process. In addition, when the connector is used for the butt joint with flange, no moisture-proof sealing
process has been carried out. It causes the dust and water vapor in the air to enter the surrounding and end face of the
ceramic insert core. So, the internal humidity and cleanliness of the connector are not up to standard, which brings se-
rious consequences to the field of optical transmission and optical measurement. Through technological innovation and
process improvement, a new moisture-proof seal fiber connector is designed and completed without changing the orig-
inal structure and size of the optical fiber connector. The principle and structure of the moisture-proof seal of the new
connector are introduced. The main performances of the new connector are tested comprehensively, including the main
optical performance test, immersion test, constant damp heat test, and online application test. The experimental results
show that the new connector has better moisture-proof seal with IL less than 0.2 dB. After immersion test, the insertion
loss index of the connector also meets the expected requirements. The main optical parameters meet the application
requirements. The new moisture-proof sealing connector solves the problem of water mist condensation on the end face
of the connector, and can be used in high power fiber laser system for a mid-long term, that will have good prospects. In
the next step, we will continue to innovate and introduce this innovative technology and improved process into the sin-
gle polarization fiber connector and the polarization-maintaining fiber connector. We will design and complete the
moisture-proof sealing single-polarization optical fiber connector and moisture-proof sealing polarization-maintaining
fiber connector to meet the new application requirements of the fiber laser system.
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